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and here’s how 
Pheoll solved it 


The farthest thing from this man’s mind at the moment .. . 
is fasteners. 


And yet, only recently, as a design engineer—his sights were not to 
the sky, but on a small troublesome trunnion pin used in the 
assembly of a hose clamp. Project: Produce it better at less cost! 


A clear savings of 54%—as well as the elimination of a costly press 
fitting operation—was realized when the pin was redesigned 

by Pheoll. The part, formerly screw machined from two sepa:ate 
pieces of bar stock, force fitted together, is now reduced to 

a single unit through cold heading and secondary operations. 
Stronger, more wear resistant—and certainly more economical — 
this pin is another example of the full-range, cost-saving team 
service available from Pheoll. 


Call Pheoll now for a quick rundown on your fastener problems. 


Pheoll Manufacturing Company, Inc. 


5700 WEST ROOSEVELT ROAD CHICAGO 50, ILLINOIS 


Use postpaid card. Circle No. 201 
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new Industrial Retaining Ring Catalog, No. 61, 
ns complete information and engineering specifica- 
on IRR Internal and External Retaining Rings—both 
xial and radial assembly—from sizes .040” to 4.125”. 
t also has information of the exclusive, time-saving, IRR 
“PRE-STACKED” Axial Assembly Rings as well as informa- 
tion on IRR Pliers and Accessories. 


The Industria! Retaining Ring Catalog is easy to work with 
and from. It will greatly assist in design, purchasing and 
production. 
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INDUSTRIAL RETAINING RING COMPANY 
57 Cordier Street, Irvington 11, New Jersey 


Originators of modern retaining ring dispensing 





Use for INDUSTRIAL RETAINING RING COMPANY 


57 Cordier Street, Irvington 11, N. J. 


FREE Samples Me ape eo rd samples = industrial Retaining Rings and 
he new IR atalog No. > 
and Catalog 
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BEHR Announces 
ee ey Ae LEY od 1 ee ee 
PINCH POINTER. 





MODEL B.400 
Patented 


Points any screw blank from No. 2 
_to 5/16" diameter at 400 pieces 
per minute. 


This new concept in Pinch Pointers lets you set up any job in 

15 minutes, with tooling that eliminates dials . . . costs as little as 
$35 per item ... and processes at a speed of 400 pieces per minute. 
Advanced design enables this one machine to point screw 

blanks or any other product requiring needle or diamond type 
points, of any material, from a No. 2 up to a %e” (.281”) 

diameter screw, in lengths from %2” to 214”. For complete details 
on the many other outstanding features of this new Behr No. B-400 
Pinch Pointer, write for catalog No. PP661. 





We also manufacture the 

BEHR COLD HEADER and 
are equipped to set up complete fastener 
plants or departments. For further 
information contact... 


MACHINERY & EQUIPMENT CORP. 
1172 Seminary St., Rockford, Illinois 
Phone WOodland 2-7721 Cable BEHRMEQ 


Use postpaid card. Circle No. 205 
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ROSAN, INC. * 2901 WEST COAST HIGHWAY - NEWPORT BEACH, CALIFORNIA 
? 


Desisners ana Manufacturers of the World's Finest P1 





Think Delivery... 





HOLO-KROME’S SAME-DAY SERVICE ON THERMO-FORGED* SOCKET SCREWS 
PREVENTS DOWNTIME ON YOUR PRODUCTION LINE 


Downtime costs profit dollars . . . that’s why you’ve 
got to be sure the fasteners you vitally need arrive 
at your plant on time. And that’s why Holo-Krome’s 
Same-Day Service is so important to you. Packaged 
goods shipped same day the order comes in—most 
specials shipped in four weeks or less! 


YVedWaaXread 


*Trade Mark of The Holo-Krome Screw Corporation 


For profit-making quality and on-time delivery, 
standardize on Holo-Krome THERMO-FORGED socket 
screws. See your authorized Holo-Krome distributor 
or write for more information. 


HOLO-KROME 


Thermo-Forged* 
SOCKET SCREWS 


SOLD ONLY THROUGH AUTHORIZED HOLO-KROME DISTRIBUTORS 
THE HOLO-KROME SCREW CORPORATION © HARTFORD 10, CONN. 


Use postpaid card. Circle No. 207 
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One of the important developments in the dynamic 
growth and expansion of American industry has been mass 
production—assembly line production. The assembly tech- 
niques, methods and design have been of tremendous im- 
portance in developing our mass production and has moved 
America out of high cost job shop production. If we as a 
nation are going to continue to maintain our leadership in 
world markets, we must continually modernize our assembly 
production methods and equipment to meet the many new 
economic competitive conditions. 


ASSEMBLY & FASTENER ENGINEERING with a 
circulation of 31,000 serves the important men in the 
assembly industry. with all the vital facts and information 
they need for “better design and engineering for assembly.” 


HITCHCOCK’S ASSEMBLY & FASTENER DIREC- 
TORY is the only Directory serving the entire assembly 
field—from design through production. A circulation of 
23,000 brings the Directory to these key men in 9,000 plants 
where it is used daily throughout the year at the time of 
selection and purchase. 
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Truare retaining rings are precision-engineered fas- 
teners which simplify design, speed production and 
reduce material, machining and assembly costs. They 
may be used to retain components on shafts and in 
bores and housings .040” to 10” dia. — and rings as 
large as 40” dia. have been developed for special appli- 
cations! Truare rings are installed in easy-to-cut 
grooves and self-locking types are available which do 
not require any preparatory machining. Altogether, 
there are 50 functionally different types . . . some with 
as many as 98 sizes .. . in 6 metals and 13 finishes. 


More than a fastener! Truarc rings function as 
mechanical components by replacing machined shoul- 
ders, set collars, rivets, threaded fasteners and other 
bulkier and more expensive fastening devices. They 
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eliminate drilling, tapping, threading and other costly 
machining operations. Speed of assembly and disassem- 
bly further reduces manufacturing costs and simplifies 
field service. 


Assembly tools for every requirement: 
Truarc offers you the most complete line of pliers, 
applicators, dispensers and portable magazine-fed tools 
for high-speed ring installation . . . even fully mech- 
anized and automated equipment for mass-production 
assembly operations. 


Engineering Service: We'll be happy to help you 
solve your fastening problems. Send us your blueprints 
or contact your local Truarc representative or distribu- 
tor. They’re listed in the Classified Telephone Directory 
under “Retaining Rings” or “Rings, Retaining.” 
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proves it... 


breaking point tests show 
Allen screws are 
consistently better 








*PRODUCT QUALITY ASSURANCE 





PQA is the symbol of unquestioned quality at Allen. 
It stands for constant quality control from rigid up- 
grading of incoming raw materials to final, uncondi- 
tionally guaranteed shipment to you. 

To give you some idea: Federal Spec. FF-S-86a calls 
for 4,950 lbs. for the 4-20 cap screw. Day-in, day- 
out breaking point tests of these screws prove that 
Allens are consistently better . . . well above the minimum 
requirement! 

Quality checks like this one confirm PQA every step 
of the way through Allen’s manufacturing process. And 
to help you keep costs down and profit margins up, 
Allen manufactures 1457 standard sizes. 

Remember . . . it costs you no more to have genuine 
Allens right from stock, and they are only a minor 
fraction of your assembly costs. 


ALLEN . 


MANUFACTURING COMPANY 
HARTFORD 1, CONNECTICUT, U.S.A. 


Piont at Bloomfield, Connecticut © Warehouses in Chicago, Cleveland and Los Angeles 
Use postpaid card. Circle No. 209 
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Genuine ALLEN prod- 
ucts are available only 
through yourALLEN 
Distributor. He main- 
tains complete stocks 
close by to help cut your 
freight costs, inventory, 
warehousing and han- 
dling. He offers fast, 
single-source service. 
He knows Allen prod- 
ucts. And he makes 
Allen Engineering Serv- 
ice available to you any 
time. Call him! 


HEX-SOCKET SCREWS 
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Since the heyday of the seller’s 

market, American industry has 
come a long way in the production 
of higher quality consumer goods. 
Back in the late 40’s and early 50’s, 
the public had an unsatiable appe- 
tite for new products, and would 
buy almost anything. 

Some companies would also sell 
almost anything—except quality. 
Their quality control motto seemed 
to have been, “Is It Passable?”. 
They could not be concerned with 
disgruntled customers, for they had 
an endless line of new customers. 

Then the buyers took control of 
the market, and many companies 
were toppled over the precipice of 
their low quality standards. 

The surviving companies were of 
two types—those who built quality 
into their products despite the tre- 
mendous seller’s market, and those 
diversified enough to roll with the 
blow and still climb the grade back 
to quality. 

But, as you and I know, there 
are still too many defective products 
getting past inspection and onto the 
market. Here, many American com- 
panies could take a cue from the 
Volkswagen people. 


THE EDITOR’S VIEW 


HOW IMPORTANT IS YOUR QUALITY CONTROL? 


In an article in the August issue 
of “Machine & Tool Blue Book,” 
it is reported that at VW there is 
one inspector for every seven pro- 
duction workers, with inspection 
performed after every operation. 
This eliminates the accumulation of 
errors which would be more and 
more expensive to correct the longer 
they go undiscovered. 

More important, states the article, 
“Quality control is a management 
function, that is to say, the quality 
control manager is a part of manage- 
ment, with the same stature as the 
manager of production, engineering, 
and sales. . . His job is to make 
certain each car which leaves Wolfs- 
burg is in A-1 shape.” 

Another interesting point is that 
their quality control department 
sends technical men into the plants 
of important suppliers to check out 
all raw material destined for VW 
use. 

Who can deny that quality con- 
trol has not played a key role in 
their tremendous growth. And any- 
one envious of the VW success story 
would do well to ponder if his 
company is placing enough emphasis 
on quality control. 


Mat £. 


Editor 











Access Fasteners: 


How Quick is Quick? 


By J. K. Barry 
Chief Product Engineer 
Southco Div., South Chester Corporation 


A dangerous temptation to overspecify 
often creeps into the process of calling 
out a quick-access fastener. It becomes 
possible even for the most experienced 
product designer to place so much 
emphasis on speed of operation that 
other aspects of good design practice 
may suffer. 


Except in rare cases it is doubtful that 
a difference of 2 to 4 seconds in the 
time required to actuate a fastener will 
be a vital matter to the operator. This is 
especially true when only one or two 
fasteners are used on a door or panel. 
The access time element, however, be- 
comes more significant when a greater 
number of fasteners must be operated 
to open a single door. 


Of equal importance in the selection of 
a fastener are such considerations as 
simplicity of design, strength of con- 
struction, smoothness of operation, and 
ability to overcome panel deformation 
and variation in material thickness. 


A quick release fastener that will per- 
form smoothly under conditions of pre- 
cise alignment and uniform material 
thickness might be difficult or slow to 
operate where thicknesses vary and 
doors become misaligned. But a fastener 
designed to open with several turns (or 
a quarter-turn pawl fastener with a self- 
adjusting feature) might offer quicker 
access and less trouble by compensating 
for variations in material and alignment. 


Select a fastener suited to the conditions 
of your application. Look for one that 
can be purchased from stock and in- 
stalled easily with standard production 
equipment. 


Consider fastening in the early stages 
of design. You'll avoid the unpleasant 
choice between redesigning your pack- 
age at the last minute, or inventing an 
expensive fastener to fit it. 


10 


Shown below are some basic forms of the turn-operated quick-access fastener as 
made and stocked by Southco. Many major variations in design as well as differences 
in size, head style, etc. will be found in the new Southco Fastener Handbook. 
Send for your free copy today. Write Southco Div., South Chester Corporation, 


257 Industrial Highway, Lester, Pa. 


L, 


Lion Quarter Turn Fastener 


For split-second actuation. Meets Mil 
Spec MIL-F-5591A (ASG). Excellent 
under conditions of vibration or where 
a number of fasteners must be used on 
the same door. 
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Southco Screw Fastener 


Opens with two or three turns. Rugged, 
quickly installed. Overcomes misalign- 
ment of door and frame, tolerates varia- 
tion in material thickness and deforma- 
tion of panels. 


Retractable Screw Fastener 


Easily installed by flaring stand-off 
into door. Captive screw assembly en- 
gages tapped hole in frame, needs no 
receptacle. Ample float tolerates 
misalignment. 
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Universal Cabinet Latch 


Quickly attached to door with special 
push-on clip. Fits any door or frame 
thickness; operates with a quarter turn. 
Excellent for large doors of gauge 
metal. 





Adjustable Fastener 


Pre-assembled and quarter turn oper- 
ated; latches against frame (even 
against a rough casting surface). An 
extra turn of the knob tightens door to 
compress gasketing, resist vibration. 
Fits variety of door and frame 
thicknesses. 





Panel Latch 


A spring-loaded, quarter turn latch as- 
sembled with one set screw. Uses mini- 
mum inside space. Arrow indicates pawl 
position, permits visual inspection. 
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The State of Business 


THE INDUSTRIAL DESIGNER 


«a 








AND HIS ROLE IN A FREE SOCIETY 


In the broadest sense, the indus- 
trial designer should be at the same 
time an analyst of the present and 
an architect of the future. 

From a marketing point of view 
it is the function of the industrial de- 
signer to create products which ap- 
peal to buyers through appearance, 
and which satisfy users through per- 
formance. From an artistic or es- 
thetic point of view, it is the function 
of design to achieve a “rightness” 
about things, to make every product 
fitting with respect to form, function, 
material and techniques. 

It is up to the industrial designer 
to sense and anticipate changes in 
tastes, technology, science and cul- 
ture. At the same time it is these 
very changes which necessitate the 
practice of the designer’s art to help 
advance society’s progress. 

He is successively, and often 
simultaneously, an analyst, artist, 
engineer, technician, salesman, psy- 
chologist and economist. 

The designer thinks scientifically 
as well as creatively. He designs with 
facts as well as ideas. He has to 
know materials and markets as well 
as forms and functions. He must 
never forget that a company is 
known by its end product in the 
hands of the public. The results of 
his decisions with respect to the ap- 
pearance and function of industrial 
products are soon reflected in the 
profit or loss of the company he 
serves. 

There is a current point of view 
that sees the designer as a marketing 
mountebank, who foists upon the 
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by Bay E. Estes, Jr., Vice President—Marketing 
United States Steel Corporation. 


public something called “planned 
obsolescence.” A person who con- 
jures up gimmicks and gadgets to en- 
slave affluent consumers into waste- 
making purchases that are not really 
wanted, needed or even useful. 

If “planned obsolescence” means 
“planned improvement,” a_ better 
product tomorrow to replace yester- 
day’s best effort; then it is a reason 
for pride, not apology. It should be 
commended, not criticized. “Planned 
improvement” may not always meet 
with success in the market place. 
There are designs which fail. There 
are products which don’t sell, just 
as there are books which no one 
reads. 

Industrial design will have a place 
as long as men keep striving to im- 
prove their condition. Designers will 
come up with new ideas as long as 
there are people to use them. 

The whole essence of the de- 
signer’s art is choice. The whole 
usefulness of the designer to society 
depends upon his ability and his 
freedom to choose function rather 
than fiction, satisfaction instead of 
frustration. 

Choice is not only the essence of 
the designer’s art. It is also the root 





With U.S. Steel since 
1939, Estes is a grad- 
uate of Harvard U 
and Harvard Gradu- 
ate School of Busi- 
ness Administration. 
He was director of 
commercial research 
from 1948 to 1957, 
when he was pro- 
moted to _ director 
staff administration. 
Since June, 1958 he 
has been vice-presi- 
dent—marketing. 





of man’s freedom. Designers must 
ardently defend their own freedom 
of choice by adopting the freedom of 
choice for all other men in society. 

The designer stands at the junc- 
tion point of all the work and 
thought which lead to the progress 
of our society. He is the bridge be- 
tween art and science. More than the 
artist, he is the bridge between the 
material and spiritual. 

As Goethe said: “On and within 
the earth, we find material to fulfill 
the highest earthly needs. A world 
of matter devoted to the cultivation 
of man’s highest faculties. But on 
that road of the spirit will be found 
always sympathy, love and well reg- 
ulated free activity.” 

What he is saying is that we must 
be under discipline, but it must be 
our own. Goethe did not say “well 
regulated by the government,” he 
said, “ well regulated free activity.” 

No designer of integrity can ap- 
prove of compulsion over the 
creative energies, activities and 
choices of men. For the true de- 
signer, as for the true philosopher, 
compulsion must be limited. 

The prevailing ideology of our 
times seems to favor compulsion, 
limiting man’s freedom of choice. 
Confusion surrounds the popular 
concept of freedom. It is wrapped 
in a suffocating coat of compulsion. 
It is shielded from the invigorating 
winds of challenge and reality. 

Freedom of design, like freedom 
of speech or religion, cannot long 
exist without economic freedom. A 
state which begins by dictating eco- 

continued 
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COUNTERSUNK TOP THREADS MACHINED 
AND BOTTOM FOR TO UNIFORM CLASS 2 
EASY, HIGH-SPEED AND CLASS 2B 
ASSEMBLY a TOLERANCES 


NO CUT OFF BURRS THREADS SQUARE 

TO JAM AUTOMATIC WITH FACE OF 

EQUIPMENT NUT FOR FULL 
PURCHASE AT 


CLEAN, SMOOTH NUT SEAT 


SURFACES 


CORNELL 
"Machined, rom the Car” BRASS NUTS 


REDUCE ASSEMBLY COSTS 


& “Machined from the Gar" brass nuts can save 


you countless production dollars yearly by speeding 
your assembly operations and reducing downtime 


Regular and rejects to a minimum. These precision nuts 
hex nuts handle easily, spin on smoothly, tighten securely 


and, once in place, stay in place. 
<i We are specialists in “Whachkined from the Gar" 





Machine screw nuts 










brass nuts. This is our only product. Our method 
of manufacture assures that every nut is a preci- 
sion product held to close tolerances and checked 
with go and no-go gauges. This uniformity speeds 
hand operations and permits trouble-free per- 
formance of portable and hopper-fed, high-speed 
nut setters. 


Remember, “Wachined from the Sar" brass 
nuts are available at no extra cost. Standards are 
available “off the shelf”, shipped the same day 
the order is received. 

Call, wire or write today: Gene Carroll, Yonkers 
8-9400. Teletype, Yonkers 4356. 

Remember . . .Wlachined from the Gar” 

at no extra cost! 








MANUFACTURING COMPANY, INC. 
12 SAW MILL RIVER ROAD, YONKERS, NEW YORK 
Use postpeid card. Circle No. 211 
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Business, continued 


nomic action ends by dictating every 
action. There is scarcely any human 
action which does not have an eco- 
nomic aspect. Without free presses, 
there is no freedom of the press. 
There can be no freedom in design, 
if there is no freedom for the de- 
signer. 

The future design for our society 
is the overwhelming problem fac- 
ing the industrial designer, and 
every other creative person—artist, 
teacher and producer in our land. It 
raises the question: Are we rapidly 
marching down the road to compul- 
sion by popular vote? 

Too long we have operated on the 
theory that having specialized know- 
ledge is the equivalent of an educa- 
tion, also that such knowledge re- 
lieves a man of the need for using 
his intelligence. For understanding, 
we have substituted slogans. For syn- 
thesis and comprehension, we have 
substituted semantic symbolism. 

In America, we speak of “the 
economy” as if it were a machine. 
We chart its “growth” in dollars of 
“gross national product.” These are 
as fictional in meaning as they are 
diluted in real value by inflation. We 
ignore the reality that the economy 
is not only products. It is, more im- 
portantly, people. Rather than a set 
of statistics, economics is the ma- 
terial manifestation of human action 
and satisfactions underlying the 
freedom of choice. 

The cult of growth for growth’s 
sake, parading as progress, looks 
very much like the statism that other 
lands have accepted. It is loudly pro- 
claiming its supposed superiority 
over our traditions of individual dig- 
nity and liberty. 

This is the challenge for today’s 
designer. It is the designing of a new 
edifice of human freedom that will 
survive the onslaught of creeping 
communism which surrounds us. It 
is the challenge to preserve that 
freedom of choice which will bring 
about man’s full and complete free- 
dom. 

The alternative is the soft and 
slippery slide down the slopes of 
welfarism into the slough of social- 
ism. From there, it is a short way to 
the engulfing quicksand of com- 
munism. + 





From a talk given by Mr. Estes at the 
Annual Awards Luncheon of the Industrial De- 
signers Institute, in Chicago on June 22, 1961. 
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Put your products in this picture . .. what we have done 
for others we can do for you. Only a few years ago the 
part pictured in the illustration was made on a screw 
machine because no one had ever successfully manu- 
factured it by cold heading. The customer was paying 
a premium for this part and sacrificing strength in the 
process. GLS engineers reviewed the job and perfected 
the part to run quickly and perfectly on cold heading 
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message is savings 





equipment. This customer benefited many ways. First, 
he was able to reduce his capital investment in screw 
machines. Second, he was able to release many dollars 
of raw material inventory. Next, the strength was 
increased due to cold forming. None of the original 
material was machined away as scrap. Therefore, he is 
buying the stronger cold headed part for less. Message? 
The Message is savings. 


GREAT LAKES 


§cREW CORPORATION 


CHICAGO 27, ILLINOIS 


Use postpaid card. Circle No. 214 
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With " Wine-Wnap tools these hands make 





3-second connections 


Make expensive hands more profitable. Put your electrical 
connections on a 3-second production schedule with 
Gardner-Denver “Wire-Wrap”’ tools. That’s all the time 
it takes to make a permanent electrical connection using 
the solderless wrapping method, and absence of heat means 
greater reliability of your component. Wire insertion Terminal insertion 

Proof of superiority? Over a billion permanent, solderless 
wrapped connections with no reported failure. And only 
Gardner-Denver offers a complete line of equipment for 
making such connections— including custom-designed, auto- 
matic ““Wire-Wrap” machines to solve special problems in 
multiple operations. Write for bulletins. 


and anchoring 











EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, IIlinois—Offices in principal U.S., Canadian and Mexican cities 
In Canada: Gardner-Denver Company (Canada) Ltd., 14 Curity Avenue, Toronto 16, Ontario 
International: Gardner-Denver International Division 233 Broadway, New York 7, N.Y. 
international Offices: Buenos Aires, Argentina; Artarmon, N.S.W. Australia: Brussels, Belgium: Rio de Janeiro, Brazil: 
2 Santiago, Chile; Barranquilla, Colombia; Lima, Peru; Ndola, N. Rhodesia; Salisbury, $. Rhodesia; Johannesburg, Transvaal 
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Ideas and Field Reports 


An assembly unit made especially 
for the telephone industry by Gard- 
ner-Denver Co., completes a tele- 
phone relay every 342 seconds. The 
unit is built around a four spindle, 
air-operated screw driving unit. 


Incorporating a hydraulic press 
which compresses the relay assembly 
at a pressure of 3500 Ibs, it is 
capable of aligning and compressing 
the relay stack up. It also tightens 
two or four screws to a given torque. 


The relays are assembled at 
random ahead of the unit and 
placed on a conveyor belt. The 
machine accepts high or low assem- 
blies, round or flat screws and left 


Stepped up relays shown above were assembled on this specially designed OF right-hand mounted units in any 
air-powered automatic unit. continued 


MACHINE ASSEMBLES NINE PARTS AUTOMATICALLY 


An automatic machine designed 
and built by the Sheffield Corp., 
assembles nine parts into an ord- 
nance component at high rate of 
speed. 

The unit, built for Stewart Warner 
Corp., under a Picatinny Arsenal 
contract, also tests some of the com- 
ponents, and if they fail to pass, 
the assembly is ejected from the 
machine. 

The machine also rejects a unit 
in the event of a jam condition, or 
failure of each assembly cycle to be 
completed. An ejection device fol- 
lows each assembly station. 

To time the machine’s split- 
second sequential operations, the 
machine is equipped to handle a se- 
quential time recorder, also made Built in quality control which ejects faulty assemblies is one of the features of 
by Sheffield. . unit designed to assemble ordnance components. 
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INDUSTRIAL 
HAND TOOLS 


XCELITE, INC. . ORCHARD PARK, N. Y. 
Use postpaid card. Circle No. 257 
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Ideas and Reports, continued 


sequence. It automatically positions 
the relays, aligns the assemblies 
with a V-locator, compresses, auto- 


matically tightens to a given torque 
and ejects them onto another con- 


veyor for further operations. 


UNIT WELDS TRANSISTORS IN CONTROLLED ATMOSPHERE 


Integrated and sequenced, a tran- 
sistor welding system loads and 
welds TO-5 or TO-18 transistor 
components and unloads the as- 
sembly at rates of speed ranging 
from 17 per minute to 23 per 
minute. 

All steps except loading transistor 
headers are performed automatically 
and all are done in controlled 
atmosphere. 

The system is composed of a 
30KVA two-column welding ma- 
chine, an eight station indexing table 
and two stacked vibratory feeding 
mechanisms. 

A bench mounted Model 700 
Thomson Electric Welder Co. ma- 
chine shares control of the system 
with the indexing table and produces 
the projection welds between a 
transistor can and a header. 

The indexing table is an eight 
station Geneva unit. It carries the 
upper and lower welding electrodes. 

A vibrator feeder with two 
stacked bowls and two tracks auto- 
matically supplies transistor cans 
to the lower electrode dies. The 
operator loads the stems in the 
upper electrode manually. 


—— 
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Welding unit, with dual vibratory feed is 
completely enclosed.in nitrogen atmosphere 
for welding transistor. Full control of the 
system is maintained with four selector 
switches (right) and a foot pedal. 


Located within the nitrogen cham- 
ber are four switches which give 
the operator full control of the 
system. One governs which feed 
hopper is to be energized, the TO-5 
or TO-18. The second overrides all 
circuitry to the system. A third per- 
mits rotation of the table, but main- 
tains the welding head in its “up” 
position. The fourth permits normal 
operation of the system, with the 
application of the weld current. 


WORK TABLE SHRINK FITS AND BRAZES SCREW MACHINE PLUGS 


A two position work table, en- 
ables one operator to shrink fit 600 
screw machine plugs per hour into 
a drawn metal body. The second 
part of the operation, silver brazing, 
is done at the same production rate 


without disturbing the required 
tolerance of plus or minus .002. 


To speed the loading operation, 
Induction Heating Corp., designed 
a work-coil of the solid bus-bar 


Two position work table simplifies shrink-fitting and brazing of screw machine 
plugs without disturbing tolerance of plus or minus .002. 
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KEYSTONE 
WIRE SPEEDS 
METAL 
BUILDING 
ERECTION 


Great Lakes Screw Corp. 
cold heads Poz-i-seal:, 


the moisture sealing fastener 





Used in the construction of industrial fabricated metal 
buildings is Poz-i-seal, a sheet metal fastener developed 
at Great Lakes Screw Corp., Chicago, Ill. It has an 
indented hex head with Type A point and a hardened 
steel swivel dome washer, plus rubber seal. Designed to 
speed building erection, it provides positive seal even 
when driven at extreme angles. 

For this special fastener Great Lakes specifies 
Keystone’s C-1018 Direct Drawn Wire made under 
closely controlled manufacturing procedures — from 
open hearth furnace to finished wire. 

J. R. Kruizenga, Vice President in Charge of Sales, 
says, “Keystone Wire flowability and uniform quality 
keep our high-speed heading machines operating with- 
out trouble or delay. Keystone Steel & Wire Company 
dependable wire deliveries help us maintain an efficient 
stock control and continuous operation. Keystone serv- 
ice always has been excellent.” 

When you need a solution to a wire forming prob- 
lem, let the Metallurgists at Keystone help you develop 
a wire to meet your most exacting specifications. 


Keystone Steel & Wire Company, Peoria, Illinois 
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WIRE FOR INDUSTRY 
MADE AT PEORIA, ILLINOIS, U.S.A. 


See Postpaid Card. Circle No. 308 








DPS,power 
screwdriving 
machines 





drive screws and nuts fast... 
mar-free and accurately 


Something as small as an inaccurately driven screw or nut can cause parts 
to be rejected. And that costs you money both in parts waste and time lost. 


DPS Model U power screwdriving machines drive screws and nuts with 
the accuracy that improves assembly quality, reduces rejects. They give 
you speed, too. Drive up to 40 screws or nuts per minute. 


The Model U is available in two types . . . pedestal and self-contained 
driving head. Both require only a minimum of space and are easily adapt- 
able to your work flow. Feeder mounts on either side of machine column 
for right- or left-hand assembly. Other features include a positive control 
clutch which maintains constant driving torque, motorized hopper drive 
with safety clutch, and fully adjustable feed track and escapement mech- 
anism. 

DPS Model U drives screws from #6 x “6” long to 4” x 1%” long 
and can be equipped with 12” or 16” rotary feeders. Write for Model U 
bulletin. 


A Subsidiary of Link-Belt Company 
* 
Selective Parts Feeders; Screw, Nut and 
Stud Driving Machines; 


Special Purpose Assembly Machines TAshmoo 5-3070 


Use postpaid card. Circle No. 216 
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DETROIT POWER SCREWDRIVER CO. 


2815 W. Fort Street 
Detroit 16, Michigan 








Ideas and Reports, continued 


type which is split in half and 
hinged on the front half. 

Eight container bodies are placed 
simultaneously on stainless steel 
locators on the bottom plate. The 
plugs are held in position above 
the bodies by spring mandrels. 

The bodies are heated and ex- 
panded about .010”. The plugs are 
then pressed into position by an 
air cylinder. After the shrink fitting 
operation, the plugs are moved to 
the second position of the work 
table for the silver brazing opera- 
tion. 


AUTOMATIC SYSTEM DETECTS 
FLAWS IN SPRING WIRE 

A continuous high-speed elec- 
tronic flaw inspection of ferromag- 
netic spring wire on a production 
basis is being used by Associated 
Spring Corp. 

The inspection equipment was 
developed from a_ flaw-detection 


system originally used for rod and 
tubing. The basic instrumentation 
was supplied by the 
Corporation, Chicago. 


Magnaflux 


x! 
Wire traveling at production speeds passes 
through a pair of sensing coils in the housing 
at right. Tunnel-like structure at left is de- 
magnetizer. 





The system is capable of detect- 
ing very minute flaws anywhere on 
or near the surface of a strand of 
wire at production speeds. 

It uses a combination of elec- 
tronic and mechanical systems. The 
electronic circuitry provides the 
signals for a tape read-out which 
designates “off specification” sec- 
tions in the wire tested. Sections of 
wire failing to meet set standards 
are marked by a lacquer spray for 
subsequent discard. The tape be- 
comes a permanent record that can 
serve to verify wire quality. 

The unit also may be used to 
inspect other wire for springs re- 
quiring a great degree of reliability 
in applications such as aircraft and 
missiles. 
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51 DO Concentrate 
fF 
TA Few 0 pucts a 
Acco PRO f 
tle Special paar iS Oo r yo U == 8 
R 
MA 
If you're interested in RESULTS, not just promises, you owe it to yourself 
to find out why Macco Extrudoil #51 DO Concentrate is 
THE LUBRICANT for cold heading. In plant after plant, throughout 
the fastener industry, it is being used, every day, for high volume, high 
quality production. REASON? Experience has dictated that Macco 
Extrudoil #51 DO Concentrate is the one lubricant that does the job best! 
It's that simple. Get all the facts and a trial from your Macco engineer. 


You'll see the many advantages other fastener manufacturers are now 
enjoying. 






THE METALWORKING INDUSTRY LOOKS TO MACCO FOR LEADERSHIP 


c7.\ oj e[=3 


PRODUCTS COMPANY 


| DRAWING COMPOUNDS 9204 as S. SANGAMON ST., CHICAGO 20, ILL. 


FORGING COMPOUNDS 


| CLEANING COMPOUNDS 
| CUTTING LUBRICANTS 





EXTRUSION LUBRICANTS 
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BE SURE 


of correct 
screw or bolt 
tension with 





Gp -ort 
Torque 
Driver 


SNAP-ON torque drivers are available 
in three models with attachments to 








ou 


for Aviation - Electronics - Radio - Television - 
Radar... any precision assembly work 


This 44-inch drive SNAP-ON torque driver gives you precise con- 
trol on jobs where screws or nuts must be tightened to exact 
tensions. Unit is extremely accurate, regardless of position, 
or manner of holding. 

Easily read dial is calibrated in inch-ounces and inch-pounds 
and may be adjusted right or left for convenient use. Dial can 
be used two ways. Either set pointer at desired bolt tension 
and apply turning pressure to screw or nut until pointer reaches 
zero, or set pointer at zero and apply pressure until pointer 
reaches desired calibration on scale. 


Available with variety of '/,-inch drive attachments 


Standard screwdrivers — 314” long: 3(4"x.032", 44”x.032", and %“x.042" tips 
Short screwdrivers — %” long: 44"x.032” tip 


handle a wide range of jobs 

Model TQS-025 — Capacity: 3 in-lb 
and 48 in-oz 

Model TQS-050 — Capacity: 6 in-lb 
and 96 in-oz 

Model TQS-1 — Capacity: 12 in-lb 
and 192 in-oz 


Clutch-type screwdrivers — 134" long: '%", %4" and 5%” bit diameter 
Phillips screwdrivers — No. 1 and No. 2 bits in various lengths 

Single hex sockets — 9 sizes, 3%" to 44” 

Deep single hex sockets — 9 sizes, 3" to 44” 

Double hex sockets — 8 sizes, ¥/," to va" 

Double square sockets — 3 sizes, 4” to %” 


Extensions, ratchet adaptors, etc. 


A Snap-on Sales Engineer can give you more information on 
the value of torque drivers and TORQOMETERS® in your production 
or maintenance work. Well-stocked SNAP-oNn Branches are located 
in every major industrial area. Check your phone book or write 
us for complete catalog listing the full range of wrenches and 
hand tools. 


S FOR ALL INDUSTRY 


8033-J 28th AVENUE s KENOSHA, WISCONSIN 
Use postpaid card. Circle No. 218 
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LOCK WASHERS ARE CADMIUM 
PLATED MECHANICALLY 

Broken lock washers in completed 
assemblies have caused costly 
frustrations, due to hydrogen em- 
brittlement. To overcome this fault, 
the Mellowes Company is now 
applying cadmium plating me- 
chanically by means of a new type 
plating system developed by Minne- 
sota Mining and Manufacturing Co., 
St. Paul, Minn. 

Mechanical plating is said to 
deposit a much thicker coating of 
cadmium at the same cost as elec- 
trolytic plating. The plating has 
high corrosion resistance. 


SELF-TAPPING INSERTS USED 
SWITCHBOARD ASSEMBLY 


To prevent thread stripping or 
metal seizing caused by repeated 
fastening in soft metal, Western 
Electric Co. uses self-tapping in- 
serts made by the Groov-Pin Corpo- 
ration. The inserts are used to 





attach telephone apparatus to a soft 
aluminum dic cast shelf. 

The ASTM-SC84A aluminum al- 
loy shelf does not have the required 
thread wear resistance, or sufficient 
strength for use where threads are 
tapped directly into the casting. As 
a result, Western Electric designed 
the new switchboard to include the 
inserts to provide strong threads, 
eliminating the inherent problems 
of thread wear and stripping in the 
soft metal casting. 


STRAIN GAGE TESTS USED 
ON AUTOMOTIVE LIFTS 

Tiny strain gages help to guar- 
antee the safety of many automotive 
hoists. The testing procedure is 
employed by Globe Hoist Co. of 
Philadelphia, Pa., to assure that its 
8000 Ib lifting capacity hoists meet 


continued 
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RYTHING’S SPECIAL 





...except their availability and ultimate cost to you. 


Elastic Stop nuts come in hundreds of shapes and sizes. We 
have illustrated just a few to show you it is possible to choose 
a nut shape that will make your assembly job easier and faster. 

How can you always be sure you have.the real thing? 
Easy! The unique, instantly identifiable red nylon locking 
insert is your clue to an Elastic Stop nut’s special brand of 
shakeproof, shockproof locking performance. Once you see 
“the ring of reliability” you know that this locknut is going 
to stay put ... on any bolted connection . . . for as long as you 
want it to stay! It will not come off until it’s wrenched off, 
and then it can be reused fifty or more times. 

If your product’s performance depends on tight bolted con- 


nections or precise adjustments, Elastic Stop nuts are the best, 
lowest priced, reliability insurance you can buy. And in figur- 
ing “true costs” the final figure should never be based on initial 
price alone. Value analysis has repeatedly demonstrated that 
product breakdowns or serious field service problems attribut- 
able to fastener failure easily cost more than the modest price 
of an Elastic Stop nut. The ultimate cost of stop nut quality 
and performance can make them today’s “best buy.” 

ESNA’s 30-year background in design and production of 
self-locking nuts assures you the most complete line in the 
business. For complete flexibility to meet your size, shape or 
volume requirements call on ESNA. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, New Jersey, Dept. $64-1097 


for the ring Oo of reliability 


Use postpaid card. Circle No. 219 
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2 more case-histories prove: 
























On inserted-tooth milling-cut- 
ters, blades must be held tightly 
for precision cutting. But, since 
blades must be removable for 
sharpening (perhaps 40 times or 
more in their lifetime), they must 
come out easily, too. Designer of 
the milling cutter shown, found 
P-K Socket Set Screws met both 
requirements...and at lower 
in-Place cost, too! 


Full technical details and FREE test samples, on request. 


It’s in the groove... 


Shock and Vibration 


Can't Loosen These 
®SOCKET SCREWS 


with LONG-LOK 


The precision originally built into machines is often at the 
mercy of the socket screws that are used to maintain align- 
ment, tolerances and security. Pounding and vibration can 
make a lot of socket screws loosen, but P-K Socket Screws 
with Long-Lok Inserts ask for more. For instance: 


On big metal stamping presses 
- in a container manufacturer's 
plant, conventional screws were 
loosening, spoiling stampings and 
damaging tools. When P-K 
Shoulder Screws with Long-Lok 
inserts replaced ‘‘Brand X”’... 
trouble stopped. The canmaker 
switched to P-K’s on all machines. 
Three months later, 
P-K Screws were 
actually tighter than 
when first installed! 






minimum § thread engagement 


Secret of Long-Lok’s grip — and its high reusabil- LONG- 
ity—is the greater length of the Polycap (nylon- LOK 
type) insert. It provides minimum five-thread 

engagement (except in the shorter sizes), is avail- more 
able even longer on special order. Long-Lok Inserts length 
eliminate lock washers or safety wires ...can be for 
supplied with any type or size of P-K Socket more 
Screws. Stainless steel and copper Long-Lok Inserts grip 


also available for special environmental conditions. 





Full line... fast service. 
There’s a P-K Socket Screw for every purpose — available through 
your nearby P-K Distributor. Call on him for quick delivery and 
fastener ideas that save you money. 


PARKER-KALON 





. qualified technical help 


PARKER-KALON, a division of General American Transportation Corporation 
Clifton, New Jersey e Offices and Warehouses in Chicago and Los Angeles 
Use postpaid card. Circle No. 220 
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Preparing for test involves determining loca- 
tions and cementing SR-4 strain gages at these 
spots, oriented in the proper direction. After 
the gages are cemented, wires are connected 
from the gage leads to instrumentation. Here, 
a gage is removed from its jacket prior to 
being cemented in place on the hoist structure. 


federal and state structural and 
manufacturing standards. 

It is used also to determine the 
feasibility of new-design lifts and 
measure the effects of changes made 
on existing lines. 

The strain gages used are pro- 
duced by the Electronics & Instru- 
mentation Division of Baldwin- 
Lima-Hamilton Corp. They are of 
the same type used in the automo- 
tive, aircraft and missile, and ma- 
chine tool industries for verifying 
design assumptions. They analyze 
stresses in materials, components 
and assembled load-carrying struc- 
tures. 

Use of these gages eliminates the 
previously used destructive method 
of testing. 


SPOT WELD PROCESS SPEEDS 
AUTOMOTIVE PRODUCTION 

Production time savings of as 
much as 40% are being made in a 
Detroit automotive body plant with 
semi-automatic consumable elec- 
trode spot welding. It is being used 
to make from 1000 to 1500 spot 
welds per hour. 

Key to the process is automatic, 
electronic equipment designed to 
overcome the control inadequacies 
which have been the major problem 
in consumable electrode spot weld- 
ing on a mass production basis. The 
characteristics of the nugget-shaped 
weld are controlled by the time of 
arc duration and the electrode feed 
rate. Freezing of the electrode in 
in the pool and electrode burnback 
into the gun, major consumable 
spot welding problems, are elimi- 
nated by a special burnback control 
circuit. 


continued 
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NOW the only rotary indexing chassis 
with built-in lever pivot shafts 


Provides more tool-driving capacity 


than anything 


in its field 


The high cost of automation may not be as high as you think, 


Not if you get your automation program’s basic building block 
—an automatic transfer machine—from Sylvania. 


For Sylvania automatic transfer machines cost less than 
machines which can meet their productivity and precision 
standards. And they’re more precise and more productive 
than other machines in their price class. 


FOR EXAMPLE 
Our Heavy Duty Rotary Indexing Chassis is a case in point. 


It’s the only rotary transfer machine on the market with lever 
pivot shafts built in. 


This makes it far easier to synchronize or time your automated 
operations, far less expensive, too. 


What’s more, with two full-length 1568” diameter camshafts 
keywayed throughout and supported by heavy-duty sealed ball 
bearings, we think this Sylvania machine provides more tool- 
driving capacity than any machine of similar quality and price. 


THINKING ABOUT AUTOMATING? 


If you are, you probably know that every automation program 
must start with a transfer machine. If it’s a good one, you'll be 
off to a good start. If it’s not, you’re defeating your purpose 
because your program will probably never be satisfactory. 


Sylvania makes several differ- 
ent kindsof transfer machines. 
By changing the tooling, they 
can be adapted to any con- 
ceivable production opera- 
tion. You can change products 
without changing transfer 
machines. 


We'll provide you with free 
consultation to help get your 
automation program started 
—even recommend experi- 






G 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS 


LVA 





enced designers and manufacturers of tooling if you don’t 
have the facilities to do the job. 


Since a good transfer machine will last 30 years or more, it 
pays to get the best. We think ours are, because we’ve never 
been able to find one that will meet our accuracy standards 
for the manufacture of lamps, tubes and fine electronics equip- 
ment. That’s why we build our own. 


We'll be glad to send one of our automation sales engineers 
to consult with you on your automation program and needs. 
If you’d like more details on the transfer : 
machines we build, send for our free bro- | 
chure. Naturally, there’s no obligation. | . | 
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| SYLVANIA LIGHTING PRODUCTS | | 
| Equipment Development Plant oe 
| 121 Loring Avenue, Salem, Mass. | 
Please send me free brochure of: — : 
| (J Rotary [J 44-Station Conveyor and 80-Station Conveyor [] Transmissions | 
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If we don’t stock the plier-type tool you need 


well make it.for you 


Using an exclusive cost-saving system of matched components, 
Sargent will design and build the plier-type tool you need for 
production, product installation, or maintenance. Sargent 
“Specials’”’ cut, crimp, hold, shape, or perform a dozen other 
operations. 


And Sargent is an experienced hand at making both ‘‘special”’ 
and standard hand tools. Variations of our compound action or 
standard action pliers are used by major companies all over the 
country. Available completed or with blank jaws and frames, 
you'll find the Sargent system is the answer to the purchase 
of quality special purpose hand tools in both large or small 
quantities at economical prices. 


For additional facts send for Sargent’s Hand Tool Catalog and Case 
History book. Write: Sargent & Company, Hand Tool Division, 
New Haven 9, Connecticut 


&)SARGENT 


Use postpaid card. Circle No. 222 





Ideas and Reports, continued 


The new process can be used to 
join low and medium carbon steels 
and low alloy high tensile steels in 
thicknesses of from .035” to 4”. 

It can also be used to fabricate 
stainless and aluminum alloys. 


SPRAY ADHESIVE BONDS 
HONEYCOMB PANELS 

A high strength, spray applied, 
heat resistant adhesive can be used 
to bond honeycomb sandwich 
panels. Only contact pressure is 
needed for bonding with the EC- 
1828 adhesive made by Minnesota 
Mining and Manufacturing Co. 





ie 1 
See 2a WN 


The adhesive is a synthetic base 
adhesive. Because of its ability to 
be sprayed on, excellent filleting 
properties are obtained. 

Applying the adhesive in a rela- 
tively dry form eliminates most of 
the solvent content in the applied 
adhesive. This permits the applica- 
tion of the adhesive directly to 
polystryene foam without causing 
any deterioration. 

The adhesive maintains high 
strength properties over a service 
temperature range of from minus 
30°F to plus 250°F. 


NITRIDING PROCESS RAISES 
GALLING RESISTANCE 

Improvement in the operating 
characteristics of a wide variety of 
steel products has been made pos- 
sible through a new approach to 
the use of nitrogen in the treating 
of metals. 

The Tufftride process is being 
introduced by the Kolene Corp. 
under an exclusive license from 
Degussa-Durferrit of West Ger- 
many, developers of the process. 

Applied to any ferrous metal, the 
process increases corrosion resist- 
ance, except for stainless steels, 
raises resistance to galling, provides 
better wear properties, increases 
fatigue strength, reduces cracking 
and raises rolling fatigue limits. 


Assembly & Fastener Engineering 








ey TF Ve Sy 


Tos 6S 


af 


Va Ww NY 


7. -_m F 


Ve 


Ve wa FF PR VS 


[| -_— + VM 


“vy 


Vw we Ww 











GAMBLE ...Wwith your 





TEST THE BEST—FREE! Send for the free Shakeproof Live 
Action Sample Kit. Includes a wide selection of lock washers and 
the informative “This Washer Locks Where Others Fail" booklet. 


T.M. 


Look for this symbol when you buy or specify to 
be sure you are getting Genuine Shakeproof Live 
Action Lock Washers! 








product’s reputation 


INSIST ON GENUINE SHAKEPROOF 
LIVE ACTION LOCK WASHERS! 


Customer loyalty is not a matter of /uck/ It's based on your product's 
reputation for top quality, trouble-free performance! A good reputation 
depends on the quality of each component used in manufacture and 
assembly. Fasteners—lock washers in particular—carry a big part of this 
responsibility. Washers that don't measure up to the rest of your product 
can cause real trouble .. . can actually result in brand switching by your 
customers. 


Don't Gamble! Don't settle for a lock washer that's “good enough.” 
Look alikes don't act alike! Genuine Shakeproof Live Action Lock 
Washers bite on both sides .. . the only lock washers that lock right— 
stay tight—where others fail. 


SHAKEPROOF 


DIVISION ILLINOIS TOOL WORKS INC. 
ST. CHARLES ROAD « ELGIN, ILLINOIS 

IN CANADA: SHAKEPROOF /FASTEX, 

DIVISION OF CANADA ILLINOIS TOOLS LTD. 

67 Scarsdale Road, Don Mills, Ontario 

Copyright Shakeproof, Division Illinois Too! Works Inc., 1961 


Use postpaid card. Circle No. 223 





“One-Shot” Air Screwdrivers with offset or lever 
handles; reversible or non-reversible; silent 
exhausts. Torque range: 7 to 100 in.-lbs. 


NEW “DIAL TORK” Nutrunner. The only power 
tool you can “dial in” for the precise torque 
you want. Ideal for the type of assembly or 
service work where a variety of fasteners must 
be tightened to different torque settings — with 
hand torque accuracy. 


CP “One-Shot” Screwdrivers can save up to 75% in fastener driving time... eliminate stripped threads. 


Chicago Pneumatic 


PNEUMATIC TOOLS « ELECTRIC TOOLS « AIRCOMPRESSORS « DIESEL ENGINES » HYDRAULIC TOOLS « AVIATION ACCESSORIES 
26 


*k The secyet of CP “‘One- 
Shot” Fasténer Driving Tools 
lies in the precise torque 
sensing ability of the tools 
themselves. Put the tool on 


the work—press the throt- 


tle—the instant precise 
torque is attained all driv- 
ing action stops. Its torque- 
awareness is unequalled by 
any clutch for accuracy and 
consistency. So don’t just 
specify “torque control”... 
be sure you specify CP 
“One-Shot.” 
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“One-Shot” Electric Screwdrivers with lever or 
offset handles. Torque range: 7 to 100 in.-lbs. 
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lf your responsibility 
is threaded fastener 
driving . . 


“One-Shot” Angle Nutrunners are jolt-free... 





easy to hold! Fasteners installed accurately to 
torque specifications. Range: 42 to 200 ft.-lbs. 
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CP-200 Torque Analyzer provides fast, simple 
method for checking clutch settings and stall 
torques of portable tools. Maximum capacity: 
200 in.-lbs. 


DON'T JUST SPECIFY “TORQUE CONTROL” 


... SPECIFY CP “ONE-SHOT”’ FOR THE ULTIMATE IN 


TORQUE ACCURACY, CONSISTENCY! 


Since the first CP “One-Shot” torque control 
power screwdriver was introduced in 1954, indus- 
try has come to realize the real plus values of the 
consistent accuracy these tools maintain. They have 
proved their money-saving advantages because: 


1. They cut spoilage and rejects to a minimum. 


2. “One-shot” principle reduces clutch wear to 
the minimum ...torque settings remain con- 
stant indefinitely...but are readily adjustable 
over a wide range when job specifications 


demand it. 


3. They make training of operators easier and 
faster ...simplify changes in work assignments. 


CP manufactures the most extensive line of “one- 
shot” tools available today. Let a CP Torque 
Control Specialist help you solve your fastener 
driving problems. Chicago Pneumatic Tool 
Company, 8 East 44th Street, New York 17, N.Y. 


October, 1961 





“One-Shot” Nutrunners hold their settings ... simplify training of operators, 
Use postpaid card. Circle No. 224 
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View of television chassis line at General Electric Co. Ltd. of England which can turn out 5000 receiver sets a week. 


Automatic assembly machine of type 
shown below (rear view) inserts re- 
sistors, capacitors, etc. into circuitry 
boards. At right is view of pneumatic 
cylinders. 












Television assembly 


in Coventry 


Introduction of automatic assembly and widespread mechani- 


sation at General Electric Co. Ltd. of England has resulted in a 100% 


by Leo Walter 
Consulting Engineer 


~ 


A? increase of 100% in output 

and a 50% saving in space is 
claimed for introduction of auto- 
matic assembly and widespread 
mechanisation in an English factory 
at Coventry. Notable is that closed- 
loop control is not used; breaking 
down of production methods and 
of assembly into groups enabled 
achievement of startling results. 


After component insertion and dip 
soldering, circuitry boards fon 
trolley-type holders) are automatic- 
ally tested on this multi-station 


machine. 
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increase in production with a 50% saving in factory space. 


Every unit incorporates about 300 
components, and approximately 
5,000 units per week are manu- 
factured. 

The television factory production 
lines at the General Electric Co. 
Ltd. of England, in Coventry, apply 
a high degree of mechanisation at 
all stages of assembly and testing. 
Capable of producing two T.V. 
models every minute, the new 
methods have enabled the company 
to reduce the cost of direct labour 
in each G.E.C. television set by one 
third. 

It is typical for the plant that a 
high proportion of the personnel 


working on television production— 
nearly one in three—is engaged on 
inspecting or testing. There is also 
a system of “Quality Control” to 
pinpoint unusual and unexpected 
troubles. 


FROM PRINTED CIRCUIT 
TO THE PACKING CASE 


The introduction of printed wir- 
ing panels to the industry during the 
last few years is the key to many 
of the automatic and semi-automatic 
techniques now possible. The use of 
these small panels mounted on a 
light framework, as distinct from a 


continued 















Among components made in the plant 
are turrets which are assembled on 
indexing machine shown above. De- 
tail of gear for turret head winding 
unit is shown at the right. 



































a single massive chassis, has en- 
abled the assembly operations to be 
broken down into groups. 


CIRCUIT ETCHING 


At Coventry, the process starts 
with copper-clad plastic (phenolic) 
board being guillotined to size and 
pierced with two master holes for 
accurate location during later opera- 
tions. After cleaning the panels go 
to a pressurised room where the air 
is filtered to avoid dust. A photo- 
resist is sprayed on the copper sur- 
face, and the panels are placed un- 
der photographic negatives in print- 
ing machines and held in place by 
vacuum. After exposure to ultra- 
violet light, the boards are developed 
by the action of a trichlorethylene 
spray to remove the unexposed 
photo-resist. 

The next operation is to remove 
the unwanted copper from the panel, 
using a machine which carries out 
all the processes of etching, wash- 
ing and drying. Panels are auto- 
matically conveyed through this ma- 
chine, which first sprays ferric 
chloride onto the copper surface. 
After the residual acid has been 
cleared by high pressure water 
sprays, the boards pass through a 
drying oven. 

Revolving brush scrubbers re- 
move the remaining photo-resist to 
prevent interference with the sub- 
sequent soldering operations. The 
300 holes needed for mounting com- 
ponents are then punched. When 
degreased, the panel is selectively 
varnished to expose only the areas 
of copper required for soldering. 
For convenience in servicing, the 
component reference numbers are 
printed on the reverse side by a silk- 
screen process. 


PRINTED PANEL ASSEMBLY 


Assembly of panels is in three 
operations: automatic component 
insertion, some manual assembly 
(such as transformers), and dip sol- 
dering. The automatic insertion 
covers most of the resistors, valve 
holders and capacitors. 

The boards are first fed into 
rows of machines, which incorporate 
indexing arrangements to progress 
them from station to station at in- 
tervals of a few seconds. At each 
station from one to four compo- 
nents are inserted by shearing the 
wires to the correct length, thread- 
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ing them through the holes in the 
panel, and bending the ends over 
onto the copper surface. The maga- 
zines, loaded with about 250 com- 
ponents, are replaced at regular 
intervals. A reservoir in the inser- 
tion head holds sufficient supplies 
to cover the changeover time. At 
the completion of the automatic 
assembly the panels are released 
onto a moving belt which feeds the 
manual operators. The wire-ended 
components used by these operators 
have the wires cut to length and 
pre-formed. 


MECHANICAL SOLDERING 

After inspection, completely as- 
sembled panels are passed through 
a mechanical soldering machine. A 
steadily moving chain conveyor 
picks up each board presented to 
it and moves it through the fluxing 
and soldering stages. Flux is auto- 
matically sprayed on the copper 
surface, followed by infra-red heat- 
ing and drying. The panel is then 
allowed to float on a solder bath 
for a few seconds, after which it is 
shaken to dislodge any surplus. 
There is then a very careful inspec- 
tion of the soldering. Valves are 
then fitted, and the panels pass to 
the testing machines. 


TESTING MACHINES 


The equipment in use at Coventry 
for testing I.F. panels breaks down 
the work into a series of operations 
each of which takes the same time, 
in this case about 25 seconds. The 
machine warms up the valves prior 
to testing to allow the performance 
to stabilise and automatically posi- 
tions panels at various stations. 
When an adjustment has to be 
made, automatic connections enable 
the operators to start their work 
immediately as a panel comes oppo- 
site them. The printed panels are 
inserted into a series of identical 
trolleys and connections are made 
by spring-loaded plungers and plugs 
and sockets. The trolleys are in- 
dexed into the test positions by air 
cylinders and automatic lifts are 
arranged at each end of the ma- 
chine so that the trolleys circulate. 
Meters, cathode-ray tubes and fre- 
quency indicators are at eye level 
behind the trolleys with the operator 
controls near at hand, so that no 
reaching across the test panel is 
required. 


continued 
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Close-up of component insertion station in assembly machine shown 
on page 28. Magazines are loaded with about 250 components 
each. A reservoir in the insertion head holds a sufficient supply 
to cover the changeover time. 


On final assembly line, power screwdriver is used to fasten the 
picture tube to housing frame. Note pneumatic clamping fixture. 
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Circuit boards are exposed photographically, 
six at a time, on 4-station process printer. 


Panel with control gear for sub-assembly machine shown 
on page 30 easily pulls out for any required servicing. 


At end of roller conveyor line, stapling machine 
seals the packaged television receivers. 





Television Assembly, continued 


A card is attached to each trolley, 
and passes through a punching head 
at each station. If there is a fault, 
a relay automatically punches a hole 
in the card. At the end of the test- 
ing machine clear cards show 
“good” panels while panels requir- 
ing attention have cards showing 
the exact location of the fault. 


MAIN ASSEMBLY LINES 


The main assembly lines start 
with the metal chassis framework 
and finish with the receiver in its 
carton. Assembly operations are car- 
ried out on long indexing tracks 
which position the chassis in front 
of each operator in turn. The accu- 
rate location of the cathode-ray is 
essential, so that the chassis fits the 
cabinet properly; a special jig 
worked by compressed air is used 
to ensure this. Manufactured items 
— including printed panels, turrets, 
deflector coils and cable forms— 
are fed to the appropriate positions 
by colour-coded trays on several 
conveyors. After the inspection and 
testing stages, the chassis are fitted 
into cabinets which are supplied 
complete with protective glass from 
another overhead conveyor. Auto- 
matic lifts take sets which need rec- 
tification to a parallel line, from 
where they are returned to the first 
available space in the main flow. 


Final test and clearance are fol- 
lowed by packaging, the cartons 
being prepared on an overhead 
gantry, dropped over the receiver, 
and inverted for sealing. A stapling 
machine adjusts automatically to 
fit various carton sizes for different 
models and staples the package top 
and bottom in one operation. An 
automatic lift was recently installed 
to convey television sets and radio 
receivers from the assembly floors 
to ground level for van loading. 

The basic principle in planning 
has been to arrange flow through the 
plant so that no television receiver 
need ever be lifted by hand. 

Timing co-ordination of all the 
manufacturing operations is en- 
sured by using an electronic control 
system designed and produced in 
the works of G.E.C. at Coventry. 
It provides the initial electrical 
impulses for controlling every 
mechanism. . 
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Part 2 


by Earl M. Smoley, Section Head 

and Frank J. Kessler, Research Engineer 
Physics Research Unit 

Research and Development Center 
Armstrong Cork Company 

Lancaster, Pennsylvania 


The authors discuss the 
effects of screw thread 
and washer types, plus 
time, temperature, and 
gasket thickness. 


T™ purpose of this two-part 

article is to review the empirical 
data on the problem of retaining 
bolt tension in flat faced gasketed 
joints with the idea of pointing out 
at least the directions a flange de- 
signer might take in maintaining as 
much of the initially applied bolt 
tension as is possible. Intuitively, a 
high tension or high torque, assum- 
ing the two are related, appears 
necessary to maintain sealing condi- 
tions when the joint is exposed to 
mechanical vibrations. 

It was pointed out in Part I that 
the problem resolved itself into 
making adjustments on one or more 
of the ten basic factors or variables 
which affect bolt tension. These 
factors were categorized into three 
broad areas: (1) flange design, (2) 
environmental conditions, and (3) 
gasket. Under flange design it was 
shown that an increase in bolt 
elongation resulted in more tension 
retained, and greater elongation, of 
cours>, could be had by longer bolts 
and/or greater initial bolt loads. 
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Retaining tension 
in gasketed joints 


But such effects could not be 
achieved unless the gasket itself 
were properly loaded. Also covered 
were the effects of a thermal dif- 
ferential in expansion between steel 
bolts and an aluminum flange. When 
joint designs of this sort undergo 
heating the gasket must resist the 
expansion of the aluminum flange 
through a physical property defined 
as resistance to extrusion or plastic 
flow. To maintain high bolt tensions 
when the aluminum flange con- 
tracts upon cooling requires gaskets 
with good torque retention proper- 
ties as well as adequate gasket load- 
ing conditions. 

Here in Part II, the discussion 
continues on the remaining factors 
which are listed under flange de- 
sign together with those listed under 
environmental conditions and the 
gasket. 


EFFECTS OF THREAD TYPE 


Studies on the effects of screw 
thread type in minimizing tension 
losses in flat-faced gasketed joints 
are not as yet fully complete. Thus 
far the national fine thread gives a 
slight improvement over the national 
coarse thread, though the difference 
is barely detectable by a torque 
wrench test. For the moment at least 
substituting a fine thread for a coarse 
one does not appear to be very 
effective. The slight advantage of 
the fine thread may be due to the 
fact that, for a given initial torque 
level on a flange, it yields a little 
higher initial gasket load than the 
coarse thread. And as previously 
mentioned, higher gasket loads usu- 
ally means better torque retention. 


EFFECTS OF WASHER TYPE 


The effects of what type of washer 
is inserted between the bolt head 


and flange are also not fully as- 
sessed. Based on what is known, 
those washers which incorporate a 
locking feature by increasing the 
friction between bolt head and flange 
appear to have little effect on the 
torque loss problem. Conical spring 
washers hold the most promise. The 
latter’s effect on torque retained 
does not depend on friction as much 
as it depends upon the elastic 
properties of the washer when de- 
flected by a bolt load. Current 
studies are directed toward formu- 
lating a set of design criteria on the 
use of conical washers in reducing 
torque losses. 


CANTILEVER PROJECTION 

It was previously mentioned that 
the elastic strains in a bolt are de- 
finitely significant in minimizing 
torque losses; similarly, elastic 
strains in a flange can be made to 
produce the same effect. In a flange, 
however, the strains are normally 
too small, but they can be amplified 
through the use of cantilever projec- 
tions which are shown on a test 
flange in Figure 10. In the discus- 
sion which follows comparisons will 
be made between this flange and 
another one (a control flange) which 
is shown in Figure 11. The four 
bolts are 5/16-24 NF. 

The comparisons between these 
two flanges are graphed in Figure 
12. The first vertical bar on the 
left shows the control flange losing 
36% of the initial 10 lb-ft of 
torque after being exposed to 
300°F for 18 hours. Under the 
same conditions the test flange 
containing the projections lost only 
3% of the initial torque. Increasing 
the initial torque to 20 lb-ft com- 
pletely eliminated the torque loss on 
the test flange. 


continued 
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To further demonstrate the effec- 
tiveness of the cantilever projection, 
the torque loss data on a cork 


composition gasket 1/16” thick 
after exposure to 300°F for 18 hours 
is also plotted in Figure 12. Cork 
composition when exposed to these 
extreme conditions ordinarily turns 
out to be not a very good torque 
retainer. Yet on the test flange with 
the help of the projection it exhibited 
only a 10% loss. This is exception- 
ally good. All the research work on 
projections suggests the possibility 
of completely eliminating torque 
losses through proper flange design. 


EFFECTS OF TIME 


Time effects can be represented 
as illustrated in Figure 4 (see Part I). 
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The torque drops rapidly at first 
but eventually it reaches an equi- 
librium value. At 200°F and above, 
equilibrium torques are reached 
within 18 hours of testing time; at 
lower temperatures it may take 
longer. If the bolts are retightened 
back to their initial torque settings 
after the torque loss has taken place 
the torque loss after retightening is 
exceptionally small. In many cases 
it may not even be detectable with 
a hand torque wrench. This holds 
true only if the temperature does 
not exceed that temperature at 
which the initial loss had occurred. 

The effects of retightening are 
seen from the data plotted in Figure 
13. Curve C represents the torque 
retained after the test flanges were 


Fig. 10. Elastic strains in a bolt are 
significant in minimizing tension losses; 
similarly, elastic strains in a flange can 
be made to produce the same effect. 
In a flange, however, the strains are 
normally too small, but they can be ampli- 
fied through the use of cantilever projec- 
tions as shown in this test flange. 


Fig. 11. In this article, comparison is made 
between the control flange at the left and 
the test flange shown in Figure 10. The 
four bolts are 5/16-24 NF. The compari- 
sons between these two flanges are 
graphed in Figure 12 on the opposite 
page. 


exposed to 300°F for 18 hours. 
Torques retained are definitely be- 
low the initial torque settings which 
ranged from 5 to 20 lb-ft. Retighten- 
ing, then exposing the flanges once 
again to the same time and tempera- 
ture cycle, yielded the torque re- 
tained Curve B. Now the torques 
retained are equal to the initial 
torque. This, of course, is the ideal 
result which is represented by Curve 
A. Curve B is a little higher than 
A particularly at higher initial 
torques; this is because the tighten- 
ing produced by the torque measure- 
ment itself is large compared with 
the small amount of loss that has 
occurred after retightening. It might 
be well to note in passing that re- 
tightening is commonly done in the 
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refrigerator industry after a com- 
pressor assembly had been through 
its dehydration cycle. Figure 13 
shows the idea to be quite effective. 


EFFECTS OF TEMPERATURE 


All non-metallic gaskets are af- 
fected in varying degrees by tem- 
perature. Ordinarily as temperature 
increases, they become soft and their 
load carrying capacity diminishes 
accordingly. In terms of the equi- 
librium torque defined in Figure 4, 
temperature effects can be illus- 
trated by the data plotted in Figure 
14. Here it can be seen that equi- 
librium torques decrease as _ the 
temperature increases. This indi- 
cates that better torque retention is 
had by operating near ambient tem- 
peratures. Unfortunately, in most 
applications the temperature is a 
factor which does not lend itself 
very readily to adjustment, so the 
alternative is to minimize the losses 
at a given temperature by making 
suitable adjustments in one or more 
of the other factors that will affect 
the torque. 


GASKET COMPOSITION 


The torque retained on a joint 
assembly is highly dependent upon 
the composition of the gasket. Based 
on composition, it is possible to 
write down the following order in 
which gasketing materials will retain 
torque: rubber-asbestos; rubber- 
cellulose; cork composition, cork 
and rubber, and rubber. 

Rubber-asbestos usually turns out 
to be the best and the others follow 
in succession. This is a rule of 
thumb that appears to hold quite 
true for a variety of different flat- 
faced joint designs, and over a 
broad range of flange pressures, test- 
ing times, and temperatures. 

It is worthwhile to note that in 
any comparison such as the one 
mentioned above the order of com- 
parison as well as the differences 
which might exist between gasket 
materials will be greatly affected by 
temperature. For instance, as long 
as the temperature does not exceed 
ambient conditions (about 73°F) 
almost all gasket materials exhibit 
very little torque loss. And the dif- 
ferences between them are very 
small. In other words, all gaskets, 
even though they might have dif- 
ferent compositions, look very much 
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Figure 13 





(1) HOT TORQUES RETAINED AFTER 
18 HRS. AT TEMPERATURES 
INDICATED BELOW 
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Figure 14 


EFFECTS OF CANTILEVER PROJECTION ON TORQUE RETAINED 
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Figure 12 


the same from the standpoint of 
torque data. However, as the tem- 
perature increases composition dif- 
ferences become more and more 
pronounced, and the order as given 
above becomes more sharply de- 
fined. At 300°F to 400°F which 
could be considered moderately high 
most non-metallic gaskets have lost 
a greater part of their torque re- 
taining ability and once again the 
composition differences are small. 
At best only the rubber-asbestos 
types are capable of holding meas- 
urable amounts of torque under 
these extreme conditions. 


GASKET THICKNESS 


The uncompressed thickness of a 


gasket has an appreciable effect on 
continued 


Figure 15 


(1) HOT TORQUES RETAINED — ALL 
STEEL FLANGES AFTER EXPOSURE 
TO 300 F. FOR 18 HRS. 
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Ketaining Tension, continued 

torque losses. This is illustrated by 
the curve in Figure 15. Percent loss 
turned out to be only 0.5% for a 
thickness of 1/64”; on the other 
hand for a thickness of 0.100” it 
is as high as 77%. Here, within a 
practical range of thickness values, 
the loss varies from the totally ac- 
ceptable to the totally unacceptable. 
Figure 15 confirms a long standing 
feeling in the gasket industry, i.e. 
the thinner the gasket the better the 
torque retention. 

Thinner gaskets are also more 
resistant to extrusion as well as 
torque losses. However, in attempt- 
ing to get lower losses the gasket 
thickness can be reduced too much. 
As the thickness diminishes there is 


a possibility of leakage particularly 
in joint designs where the flange 
sealing surfaces are distorted or are 
rough. The gasket must be thick 
enough to compensate for these 
imperfections. 


SUMMARY 

Tension losses can be reduced by 
considering one or more of the 
following: 

1. Increasing the bolt elongation 
by longer bolts and/or higher bolt 
loads. Whatever the bolt load it 
should not exceed the elastic limits 
of the bolt itself. 

2. Increasing the initial compres- 
sive stresses on the gasket. 

3. Giving preference to gaskets 
with good resistance to extrusion. 
According to their resistance to 


extrusion gaskets can be rated in the 
following order, the best being 
number one: (1) rubber-asbestos, 
(2) rubber-cellulose, (3) cork com- 
position, (4) cork and rubber, (5) 
rubber. 

4. Giving preference to gasket 
materials with good torque retain- 
ing qualities. Materials can be listed 
in an order depending on their 
capacity for holding torque: (1) 
rubber-asbestos, (2) rubber-cellu- 
lose, (3) cork composition, cork and 
rubber, and rubber. 

5. Designing the cantilever pro- 
jection on a joint design. 

6. Retightening to the initial 
torque setting after the initial ten- 
sion loss has taken place. 

7. Reducing the thickness of the 
gasket. . 


Air-device makes four bends 





by Morton J. Schultz 


F* and accurate bending of re- 
sistor leads is easily accomplished 
at Lockheed Electronics Company, 
Plainfield, New Jersey, with an air- 
powered device. Moreover, with the 
machine, an operator can put all 
four bends in resistor leads at one 
time. 

The air-powered bender was de- 
veloped by company engineers be- 
cause the previous manual method 
was too slow for the quantity of 
resistor leads being processed. More- 
over, there was too much room for 
error, with many resistors rejected 
by quality control because they 
failed to meet shock and stress re- 
quirements of military specifications. 

With the new machine, bends in 
one resistor are uniform with bends 
in others. Moreover, since the device 
is adjustable as to height and width 
specifications, it is usable with many 
sizes of resistors. 

Being air powered, it is easy to 
regulate the machine’s speed of oper- 
ation. The device employs a cam 
which is adjustable to accept various 
wire thicknesses. This cam also 


in resistor leads at once 
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guards against flattening of leads at 
the time of compression. 

An operator can adjust the ma- 
chine to any degree of offset. Lock- 
heed personnel, for example, can 
bend leads to 45° or 90° angles, 
meeting any military offset stand- 
ard. 

The machine costs about $300 to 
build, but it can quickly pay for it- 
self. In a recent job where it was 
necessary to bend 38,000 resistors, 
Lockheed operators did the work 
in just 35 manhours. It would have 
required an estimated 123 manhours 
with the old manual method. ° 
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instrumenting the 
ulfrasonic welder 


Describing a method of instrumentation which 


utilizes an oscilloscope to test the resonant frequency 


of transducers for maximum welder performance. 


by George W. Fabel 
Mechanical Engineer 
Rectifier Components Dept. 
General Electric Company 
Auburn, New York 


Ce of the characteristics inherent 
in the transducer system of an 
ultrasonic welder is that of frequency 
variation. Although the transducer is 
designed for a specific resonant fre- 
quency, this frequency is also a func- 
tion of design of the coupler and the 
welding tip. The resonant frequency 
of the transducer system can be fur- 
ther affected by the clamping force 
applied through the tip to the weld- 
ment and by the amount of power 
applied to the transducer. In addi- 
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tion to this, the transducer is sus- 
ceptible to frequency variation as a 
result of heat generated within itself 
and by appreciable changes in room 
temperature. 

Inasmuch as it is not practical to 
fasten the welding tip directly to the 
transducer, a coupler must be in- 
troduced to mechanically couple the 
welding tip to the transducer. It is 
the transducer, the coupler and the 
welding tip that combine to make up 
what is referred to as the transducer 
system. 


To compensate for the changes in 
resonant frequency of the transducer 
system caused by one or more of the 
above factors, the oscillator fre- 


quency is made variable. Only when 
the oscillator is tuned to match the 
resultant resonant frequency of the 
transducer system will the maximum 
energy be delivered to the welding 
tip. For this reason, it is important 
that the oscillator frequency be al- 
ways tuned to the resonant frequency 
of the transducer system. 

To be aware of any change in 
resonance of the transducer system, 
other than by the degradation of the 
weld, some quantitative measure- 
ment must be used. There are two 
simple methods of checking for 
energy delivered to the welding tip. 


The results of either, when properly 
continued 
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interpreted, give some indication of 
when the oscillator is tuned or nearly 
tuned to the resonant frequency of 
the transducer system. However, 
under some conditions, this informa- 
tion may be misleading. Neither of 
these two methods can be used for 
any more than a rough approxima- 
tion nor can they be made under 
actual weld conditions. 

For benefit of those who have no 
instrumentation for tuning an ultra- 
sonic welder, these two methods are 
given below: 

(1) Grasp the welding tip lightly 
with a pair of tweezers and tune the 
oscillator until the tip action in the 
tweezer jaws is greatest. At the point 
of greatest tip action, the oscillator 
frequency is approximately matched 
to that of the transducer system. 

(2) Apply several droplets of 
water to the tip surface; then tune 
the oscillator through resonance. 
At the point of maximum energy, 
the water droplets will atomize, re- 
sulting in a substantial spray from 
the tip. 

Both the above methods of meas- 
urement are broad and, as men- 
tioned before, should only be taken 
as an approximation for measure- 
ment of energy transfer. It is for 
this reason that a more scientific 
approach is hereby recommended. 





Several methods of instrumenta- 
tion for ultrasonic welders have been 
explored. The simplest and cheapest 
method is that of using an oscillo- 
scope to view the input to the trans- 
ducer. A description of this approach 
follows: 

(a) Open the input circuit to the 
transducer in the ground side. Insert 
a small resistor of one ohm or less 
and of sufficient wattage to handle 
the current in the transducer line 
(see Fig. 1). Resistance is not criti- 
cal; however, power input is affected 
in proportion to the ratio between 
the inserted resistance and the re- 
sistive load of the transducer. If 
resistance is held to one ohm or less, 
for all pratical purposes, power will 
not be affected. 

(b) Connect the input of an oscill- 
oscope across the resistor inserted in 
the transducer line. Viewing the in- 
put to the transducer at this point 
should produce a sine wave (see Fig. 
2). Current in the transducer circuit 
is constant at all times except for 
the back e.m.f. generated by the me- 
chanical motion of the transducer 
when the oscillator is tuned at or 
near the resonant frequency of the 
transducer system. As the oscillator 
is tuned to resonance, the current 
will drop causing the sine wave to 
decrease approximately 20% in 
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amplitude. At the point where the 
amplitude of the sine wave is mini- 
mum, the oscillator is then matched 
to the resonant frequency of the 
transducer system. 

It is suggested that this observa- 
tion be made initially with the weld- 
ing tip in free air and the welder 
operating at low power. In the event 
the welder cannot be operated with 
the tip in free air, a piece of alum- 
inum should be placed between the 
tip and anvil to prevent the possi- 
bility of welding the tip and anvil 
together. | 

When it has been determined that 
the oscillator can be tuned to the 
resonant frequency of the transducer 
system, as observed by change in 
amplitude of the sine wave, the 
operation should be repeated under 
actual weld conditions. It will be 
found that the oscillator will then 
tune to a different point, this de- 
pendent upon the clamping force 
and power applied as required by 
the weldment. 

If in the initial attempt to tune 
the oscillator no change is observed 
in the amplitude of the sine wave, 
then the resonant frequency of the 
transducer system is not within the 
tuning range of the oscillator. This 
condition would most likely be due 
to an improperly designed tip or 
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coupler or overheating of the trans- 
ducer. 

The preceding method of instru- 
mentation using an oscilloscope is 
effective. It has, however, the dis- 
advantage that the scope must be 
periodically observed to become 
aware of any change in either the 
frequency of the oscillator or the 
transducer system. 

A more elaborate system of in- 
strumentation has been devised, by 
use of a resonance indicator, utiliz- 
ing signal lights as both a tuning and 
warning system. This equipment is 
designed to indicate, by means of 
relay controlled pilot lights, the 
phase angle of the current flowing in 
the transducer circuit of an ultra- 
sonic welder. A block diagram is 
shown in Fig. 4. 

The transducer current passes 
through a small resistor R, giving 
approximately 0.5 volts drop. The 
voltage drop across this resistor is 
balanced in a bridge circuit, such as 
that shown in Fig. 3, so that when 
the oscillator is tuned well off reson- 
ance the output of the bridge circuit 
is essentially zero. When the oscil- 
lator is set to resonance, the back 
e.m.f. generated by the mechanical 
motion of the transducer unbalances 
the bridge and provides an output 
which shifts in phase by approxi- 


mately 180° as the oscillator is 
tuned through the resonant range of 
the transducer system. 

The output voltage of the bridge 
is adjusted in phase angle by a phase 
shifter and fed into a phase com- 
parator along with the transducer 
voltage. The phase angle of the 
bridge output voltage is to be ad- 
justed by means of the phase shifter 
so that the phase comparator output 
is zero when the oscillator frequency 
is set to the resonant frequency of 
the transducer system. 

When either the oscillator fre- 
quency or the natural frequency of 
the transducer system vary, the out- 
put of the phase comparator will go 
positive or negative depending on 
whether the oscillator frequency is 
higher or lower than the natural 
frequency of the transducer system. 
The output of the phase comparator 
is fed into an adjustable amplitude 
detector so that a relay will operate 
when a predetermined signal from 
the phase comparator is reached. 
Two such relay circuits are provided. 
One for a high frequency indication 
and the other for a iow frequency 
indication. These operate the red 
and amber lights which remain on 
until the relay circuit is broken by 
the panel reset button. As long as 
the signal is within limits, only the 
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green light on panel is in operation. 


The equipment can be housed in a 
cabinet approximately 742 inches 
high by 9 inches deep by 16 inches 
wide. The only controls normally 
accessible on the front panel are an 
on-off switch and the reset button. 
All other controls are recessed be- 
hind a hinged door on the panel (see 
Fig. 5). 

Setup and operation of the equip- 
ment is as follows: 

1. The transducer is disconnected 
from the ultrasonic generator and 
plugged into the resonance indicator. 
A corresponding cable from the res- 
onance indicator is then plugged into 
the ultrasonic generator. No other 
change in wiring should be neces- 
sary. An oscilloscope is plugged into 
the scope jack marked BRIDGE, 
located on the recessed panel. 


2. The oscillator dial is deliber- 
ately set well off resonance and the 
welder operated on the maximum 
time cycle to facilitate viewing of 
the scope. The bridge balance con- 
trols marked R and C are success- 
ively operated to give minimum volt- 
age. The oscilloscope is then no 
longer required. NOTE: the scope 
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jack marked OSC. TUNING may be 
used initially to determine whether 
or not the welder is operating cor- 
rectly and at what point the oscil- 
lator is tuned to resonance. See sec- 
tion (b) with regard to use of the 
oscilloscope for tuning. 


3. The welder is then set up to 
give the desired weld conditions as 
predetermined by the scope or pre- 
vious experience. With the sensitivity 
controls on the recessed panel set 
full clockwise, the phase control 
knob is adjusted to the point mid- 
way between the operating points of 
the amber and red indicating lights. 


4. With the oscillator set to the 
desired low frequency limit, adjust 
the LOW sensitivity control until the 
amber light just operates. With the 
oscillator set to the desired high fre- 
quency limit, adjust the HIGH sensi- 
tivity control so that the red light 
just operates. A representative fre- 
quency spread might be plus or 
minus five divisions on the oscillator 
tuning dial. The welder with the 
resonance indicator is now ready for 
use. 


During continued operation of the 
welding equipment, when either the 





oscillator frequency or the natural 
frequency of the transducer drifts 
beyond limits, one of the frequency 
indicating lights will come on during 
the weld cycle. The operator would 
then tune the oscillator two or three 
divisions, higher or lower in fre- 
quency, as indicated by the amber 
or red light. The reset button is then 
depressed and the resonance indi- 
cator is again on guard for frequency 
drift of either the oscillator or trans- 
ducer. 


The above system of instru- 
mentation, by monitoring frequency 
changes in the oscillator or trans- 
ducer using the described resonance 
indicator, is extremely reliable. With 
the information obtained, it would 
be comparatively easy to utilize the 
output of the low and high frequency 
detector circuits to energize motor 
relays. These in turn could be 
made to operate a reversible motor 
attached to the drive shaft of the 
oscillator and designed to compen- 
sate for the frequency change. Such 
a system of instrumentation would 
then be entirely automatic inasmuch 
as it would be both frequency con- 
scious and self-compensating.  e 
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Here an electronic subassembly is 
being mounted in a laboratory cen- 
trifuge for an acceleration test. 


For this test a computer drum is being 
mounted on the table of a shock 
testing machine. 
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by Dean J. Madsen 

Supervisor, Environmental Laboratories 
Electronics Systems & Equipment Dept. 
Nortronics Div. of Northrop Corporation 
Hawthorne, California 


he title of this article, “Inte- 

grated Environmental Testing,” 
is a brief description of all environ- 
mental testing activities conducted 
at Nortronics. As the word “inte- 
grated” implies, these activities are 
associated with a specific product— 
from its orginal conception, through 
advanced design, design develop- 
ment and design proofing, produc- 
tion, assembly, final testing, and 
until actual feedback information 
concerning the product’s reliability 
is available for the ultimate user. 
A breakdown of these activities and 
their relation to the different facets 
of product origination, design, pro- 
duction, assembly and usage is 
shown in Chart No. 1. We at Nor- 
tronics are thoroughly convinced 
that any lesser conception and 
application of environmental testing 
will result in the omission of data 
vital to final product quality and 
reliability. 

In many cases, environmental 
testing enters the picture only after 
a product has been engineered, 
designed, produced and assembled. 
This is like the mother who totally 
ignores her child until he is grown, 
then takes him to a psychiatrist for 
a character analysis. Faults may be 
uncovered which would have been 
much easier to correct during his 
formative years. 

To expand upon Nortronic’s inte- 
grated environmental testing pro- 
grams, let’s turn again to Chart No. 
1. Note that environmental testing 






Integrated Environmental Testing 


Presenting a description of the comprehensive environmental 
testing activities at Nortronics as they relate to the different facets 
of product origination, design, production, assembly and use 


activities are inaugurated at the 
time a product is conceived. This 
might be either a proprietary prod- 
uct or a product conception gener- 
ated by a prospective customer. The 
first step insofar as environmental 
testing is concerned is to establish 
as accurately as possible the en- 
vironmental conditions, both natural 
and induced, under which the prod- 
uct will be used. 

This early establishment of ac- 
curate data pays off in several ways. 
First, it provides preliminary design 
engineers with information concern- 
ing the types of materials which 
must be used to withstand both the 
deteriorating effects of natural en- 
vironments and the loading effects 
of the induced environments to 
which the product will ultimately be 
exposed. It provides information 
concerning how these materials must 
be heat treated, surface finished, 
plated, painted, or otherwise proc- 
essed for best results. It points out 
how components or modules must 
be fastened together to withstand 
the loadings created by such induced 
environments as vibration, centri- 
fugal force, resonances, and me- 
chanical shock. 

Generally, pre-establishment of 
this environmental operation data is 
not a laboratory process, but is 
compiled from a comprehensive 
study of the intended product and 
how it will be used. There are times, 
however, when environmental data 
is not available and exploratory tests 
must be conducted. These tests are 
becoming more frequently necessary 
as we advance into the space age. 
How a product will operate under 
zero gravity, in a complete vacuum, 
while bombarded by intense radia- 


tion in intense cold, and while in 
continued 
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Here are a pair of temperature and altitude chambers. Note recording 
instrumentation employed for continuous and permanent test data. 


Control console for vibration machine is visible through background 
window. Complete control of all tests assures dependable results. 
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Here the base for a new 28,000-lb vibration machine is being installed. 
The machine is capable of operating from 10 to 2000 cps. 
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contact with ozone, ionized gases, 
and unpredictable magnetic fields 
still requires exploratory tests. 


A good example of such a test 
occurred recently at Nortronics. A 
contract called for the production 
of missile nose cones which would 
have to withstand the terrific heat 
and pressure generated by atmos- 
pheric re-entry. No proven data was 
available concerning this problem; 
no standard laboratory equipment 
was available for running such a 
test. As a last ingenious exploratory 
test resort, a prototype nose cone 
was mounted directly in the stream 
of exhaust gases just behind a jet 
engine. Here both high temperatures 
and high pressures were induced 
into the part by the jet exhaust. 


It is evident that the above test 
was “exploratory” in character for 
no definite and positive answers 
concerning the re-entry problem 
were obtained. However as so often 
happens in exploratory environ- 
mental testing, the negative results 
of such a test could be enlightening. 
If a nose cone couldn’t withstand 
the jet engine exhaust, it most cer- 
tainly couldn’t withstand the heat 
and pressure generated by atmos- 
pheric re-entry! 


A second very real advantage of 
pre-establishing environmental data 
on a planned product is the cutting 
of testing lead time to a minimum. 
When the environmental test engi- 
neer knows beforehand what tests 
must be conducted, he can be pre- 
pared for them when the time for 
testing arrives. If special test equip- 
ment or set-ups are required, they 
can be readied beforehand. If spe- 
cial testing skills or knowledge is 
required, they too can be acquired 
and ready. Testing schedules can 
be prepared, and the costs of the 
entire environmental testing pro- 
gram can be closely estimated. 


Chart No. 2 lists the known 
natural environments, the antici- 
pated natural environments for space 
products, and the induced environ- 
ments to which a product may be 
subjected during its service life. It 
is difficult to imagine a product that 
would encounter all of these condi- 
tions; it is just as difficult to imagine 
a product that would not encounter 
several of them. In planning the en- 


vironmental testing program, every 
continued 
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A test specimen is being mounted on the table of a vibra- _— Note oil film between stationary table and the vibration 
tion machine. Vibration frequencies of from 10 to 2000 ‘table upon which it slides. Oil film reduces friction to 
cps can be induced in the specimen. a minimum, thus increasing the efficiency of the test. 


Dean Madsen, the author, discusses vibration test procedures with the technician operating the vibration test console. 
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possible encounter should be con- 
sidered. Furthermore, the degree of 
this encounter, or, more specifically, 
the intensity of the condition the 
product will encounter during its 
service life, should be pre-deter- 
mined as accurately as possible. 
This implies that as a general 
rule, accelerated testing has no place 
in the environmental test program. 
A transistor, for instance may oper- 
ate indefinitely at 140° F., yet fail 
immediately if subjected to 200° F. 
Thus stepping up the temperature 
to increase the speed of the test 
would give meaningless results. The 
same would apply to a metal fastener 
(a bolt, for instance) with a yield 
strength of 100,000 psi. If vibratory 
loads during operation of the prod- 
uct would stress this fastener at 
75,000 psi, it would last indefinitely. 


conceived and advanced design data 
accumulated, that integrated en- 
vironmental testing plays an im- 
portant role during the development 
of the design and its subsequent 
proofing. Many of the tests con- 
ducted during this phase of product 
development merely substantiate the 
data accumulated at the time the 
product was conceived. Others pro- 
vide additional data which will be 
useful during subsequent production 
and assembly. 


PROTOTYPE TESTING 

Here for the first time prototype 
components, prototype sub-systems 
or modules, and the prototype prod- 
uct itself can be checked under 
environmental conditions simulating 
the conditions that will be en- 
countered during its ultimate use. 


during comprehensive prototype 
testing under anticipated environ- 
mental conditions. And this is the 
logical time to make any changes 
that are necessary—not after the 
products have started to roll from 
the lines! 

As might be expected (and as 
shown in Chart No. 1), after the 
preliminary work in an integrated 
environmental testing program has 
been completed, environmental test- 
ing during the production and 
assembly phases is limited largely 
to acceptance tests. It has already 
been proved during prototype test- 
ing that the product components, its 
sub-systems or modules, and the 
product itself will operate success- 
fully under anticipated environ- 
mental conditions, and that its 
reliability under these conditions 











Flow diagram showing how 





















































environmental testing is in- 
tegrated with the research 
and development phase, the 





















































design and proofing phase, 
and the production and as- 
sembly phase of product de- 


















































velopment. 










































































RESEARCH AND DESIGN AND PRODUCTION 
DEVELOPMENT PHASE PROOFING PHASE PHASE 
Z —a Se awe ee eee eee ee ee ee 7 CT — eee 1 an a= == “T 
| 1 | 1 
on” \reliminar ir ‘ ia Pp. wets fe en 
eelereat Hc citatad | ocege” [Ooeege [PREMISE Oecge” [] Docge [Pte Matcterty Medeetion 
ee | igegee | | 
wee | I J l 
| | i | | 
t RéD Prototype’ Preductionm Preductie 
{ l 
| | Medel | , Models Medels 1 Models 
| | 4 
oe age eae ee) 
5 i 
1 Environment Det ins tien Operational ¢ l Intor mation Preeting Qualifying 1 [nter motion Acceptance 
Spec: bieation of Tests = > ea | for Tests Tests Tests i for Tacts Tests 
] ie 
l i I ! 
Be 4 | 
| me Test l Equipment Test Eguiement Test 
| Fgvipmee? Equipment ] ter Tests Eguipment Equipment " fer Tastes i Equipment 
i 1 


But if during environmental testing 
vibratory amplitudes were used that 
would stress the fastener at 125,000 
psi, it would elongate, become loose, 
and fail almost immediately. These 
typical examples stress the impor- 
tance of accurate simulation during 
environmental testing of the condi- 
tions that will be encountered by the 
product during its normal service 
life. Of course there are exceptions 
to this rule. Because of a wealth of 
background data, accelerated salt 
spray tests can often be used to de- 
termine corrosion under less severe 
conditions; an exaggerated acoustic 
test might be used to determine 
whether or not a product was sus- 
ceptible to sound energy. 
Returning to Chart No. 1, we 
note that after the product has been 
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And here, for the first time, induced 
environments created by actual 
operation or use of the product in 
its intended environment can be 
quantitatively studied. 

As typical examples, it might be 
discovered during this prototype 
testing that specific dissimilar metal 
contacts react violently under spe- 
cific environmental conditions, that 
electrical shielding is inadequate, 
that mechanical shock will rupture 
specific joints, that moisture ab- 
sorbtion under conditions of high 
humidity might cause a component 
to swell in size or become un- 
balanced or even produce electrical 
leakage through the mounting board 
of an electrical circuit. These are 
only a few of hundreds of fault 
possibilities that might be uncovered 


will meet specific standards or spe- 
cifications. These acceptance tests, 
then, become in effect a “watch 
dog” over the parts and materials 
used in the product, and the produc- 
tion and assembly operations used 
to fabricate and put them together. 

This does not mean, however, 
that vigilance can be relaxed at this 
point, for it must be admitted that 
these environmental acceptance tests 
are the first tests being performed 
on a product that will actually reach 
the ultimate user. A slight deviation 
from the design specifications in 
either production or assembly may 
become disasterous under certain 
environmental conditions. 

Here again only a few examples 
from hundreds of possibilities can 
be given. Leakage, no matter how 
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slight, in a hermetically sealed box 
or container may cause a lot of 
trouble. Improper tightening may 
cause failure when a fastener is sub- 
jected to vibratory, acceleration, or 
shock loading. Improper cleaning, 
plating, painting or processing of a 
part may leave it in a very corrosive 
condition when it comes into con- 
tact with certain environmental 
conditions such as salt water, saline 
atmosphere, ozone, or high hu- 
midity. While many of these imper- 
fections should be and are noted 
using conventional inspection tech- 
niques, many of them won’t show 
up until specific environmental con- 
ditions are encountered. 


The last column in Chart No. 1 
seems relatively simple since it 
indicates only a single environmental 
testing activity—the use of feedback 
information from the ultimate user 
of the product. But in overall per- 
spective, it is this information which 
either proves or disqualifies all 
environmental testing work that has 
preceded it. From the standpoint of 
the product to which this feedback 
information pertains, there is noth- 
ing that can be done about unfavor- 
able reports except to make the 
needed corrections. But from the 
standpoint of the environmental test 
engineer, this feedback information 
stands as a link between his next 
and subsequent environmental test 
programs. He can see immediately 
where either his own conclusions, 
his laboratory equipment, or the 
published data available to him, has 
been in error. He can then make 
certain that these errors are not 
repeated in other test programs. 


Many firms still employ environ- 
mental testing after the product has 
been designed, produced and as- 
sembled just to see whether or not 
it will work under predicted en- 
vironmental conditions. The Wright 
Brothers followed this procedure at 
Kittyhawk back in 1910. All present 
at that first flight (and according 
to their own admission, even the 
Wright brothers) were surprised 
when the airplane left the ground. 


The purpose of the integrated en- 
vironmental testing programs now in 
use at Nortronics is to remove this 
element of surprise by ascertaining 
that a product will operate in its in- 
tended environment long before 
the first product leaves the assembly 
line. * 
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CHART NO. 1 


INTEGRATED ENVIRONMENTAL TEST ACTIVITIES REQUIRED 


DURING EACH PHASE OF PRODUCT DEVELOPMENT 


No. 1 
PRODUCT CONCEPTION AND ADVANCED DESIGN 


Determine the various natural and induced environments to which the product will be 
exposed during its service life. 

Determine as accurately as possible the intensity of these environmental conditions, and 
plan tests accordingly. 

Determine the test equipment that will be required, and secure any necessary test 
knowledge. 

Conduct any required exploratory tests. 


No. 2 
DESIGN DEVELOPMENT & DESIGN PROOFING 


Conduct environmental tests on prototype comp ts, dules, subassemblies, and 
completed prototype product. 

Conduct all necessary Materials Standards Development Tests, and Process Standcrds 
Development Tests. 

Conduct Reliability Tests, and Life Tests. 

Conduct Qualification Tests to determine whether prototype product meets all Specification 
Requirements. 





No. 3 
TESTS DURING PRODUCTION OF PRODUCT* 


Conduct environmental receiving acceptance tests. 
Conduct environmental tests on dules, sub blies, and the completed product. 
*Sometimes 100% testing will be required. 
Sometimes only a percentage of the production products will require 
testing. 





No. 4 
CUSTOMER USAGE OF PRODUCT 


Secure all possible information from the field. 

Compare this information with environmental test results. 

Modify environmental testing techniques or equipment accordingly. 
File this information for future use. 





(Below 100,000 ft. altitude) 


CHART NO. 2 


ENVIRONMENTS WHICH MAY REQUIRE STIMULATION 
IN AN INTEGRATED ENVIRONMENTAL TEST PROGRAM 


NATURAL ENVIRONMENTS INDUCED ENVIRONMENTS 


(Anticipated above 100,000 ft (Resulting from product oper- 


Altitude altitude) ation, location, or external 
Humidity Electro-Magnetic Radiation forces) 

Sand and Dust Atomic Particle Radiation Vibration-mechanical 

Salt Spray Dissociated Gases Sinusoidal 

Fungus lonized Gases Random 

Rain Ozone Combined 

Sunshine Solid Particle Impact Acoustic Noise 

Immersion Magnetic Fields Mechanical Shock 

F Thermal Environment Acceleration 


‘og 
Snow, Sleet, Hail, Ice 


Low Pressure or Vacuum Electrical Interference 


Wind Electrical Susceptibility 
Temperature Explosion 
Zero Gravity 


Aerodynamic Heating 








by L. Richard Poe 
Vice President, Engineering 
The Hartwell Corporation 


THE PLASTIC AGE FOR FASTENERS 


| pene are providing new ver- 


Resistance to Heat Modulus of Elasticity Pis% 





satility in fastener designs. It o>, 
may seem strange at first to con- (continuous) °F x 10° PSI. % 
sider fastening metal parts together eee. 270 to 300 2.6 to 4.0 “ & 
with materials generally considered “Algetal Resin’ ............... 185 to 250 4.10 Fe 
inferior in their physical properties, Gjass Filled Mie 3... 300 to 400 26% 125 Z 
but there are limitless cases in as 150 to 170 4 $ * 
industry today where this is both naientiove oS ees Seam 220 to 250 0.35 to 1.5 
practical and advantageous. Plastic PPRCETDOR .. ......5.. 400 0.5 


fasteners can afford these inherent 
advantages: 
e Inert to corrosive environments 
e Electrical and thermal insulation 
e Excellent vibration characteristics 
e Combining of complicated forms 
to perform multiple functions 
e Repid assembly without damage 
to painted or plated surfaces 
e Color matching 
Typical of these new fasteners are 
plastic rivets (see Fig. 1) which are 
used in the millions annually for 
securing nameplates, for metal-to- 


plastic joining, hinge fastening, etc. 
These plastic blind rivets are 
molded in one piece from thermo- 
plastic compositions of nylon, ace- 
tate, polystyrene or polyethylene. 
The non-corrosive, non-conduc- 
tive properties of a plastic fastener 
make it ideal for isolating compo- 
nents in electronic and refrigeration 
units. Nylon screws, bolts and nuts 
have been well received for these 





Fig. 1. Typical of plastic fasteners are rivets whose applications range from 
metal-to-plastic joining to securing nameplates and hinges. (Fastex) 
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applications. Their use elsewhere 
is rapidly expanding due to their 
inherent locking feature and dur- 
ability in corrosive environments. 

License plates on many new 
automobiles are being held in place 
with self-tapping screws threaded 
into nylon receptacles which secure 
the screws in a vibration proof grip. 
This reusable receptacle is pushed 
into a square or rectangular hole 
and is captivated automatically. 
The head of the receptacle can be 
used to advantage as a spacer be- 
tween a fixed part and removable 
part. This feature has led to many 
applications requiring ventilation 
and insulation between panels. 

The unusual memory of nylon 
has led to the development of inserts 
added to metal nut and bolt threads 
to act as vibration locks. Space 
limitations, and the fact that this 
method eliminates the need for 
separate parts in many applications, 
has helped establish at least two cor- 
porations in the business, serving 
all fields of manufacturing. 

The fastener manufacturer’s rec- 
ommendations should be carefully 
followed when considering tempera- 
ture and load effects. One of his 
prime considerations in design has 
been creep and cold flow. Proper 
selection of materials will alleviate 
these problems within the design 
limitations specified. The “rules of 
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Fig. 2. Inspiration for this nylon 
fastening concept came after inventor 
walked through burr patch. (Velcro) 


thumb” in the accompanying table 
may be applied to materials most 
commonly used in plastic fastener 
designs. 

A relatively new concept in fas- 
tening (see Fig. 2) has been made 
possible by heat setting woven loops 
in nylon tape during the looming 
process. The loops are then cut to 
form a myriad of tiny hooks. An- 
other tape woven with some 10,000 
loops per square inch completes a 
strong, continuous closure when 
the two tapes are lightly pressed 
together. To open, it may be easily 
peeled apart and, according to the 
manufacturer, will withstand over 
100,000 such operations. Although 
this type of closure has often been 
referred to as a cloth zipper, its 
variable area makes it a far more 
versatile fastener. 

Early applications of this de- 
velopmer* centered around the 
clothing industry, but it was soon 
picked up by the aircraft industry. 
Today, modern jetliners have seats 
with material held to the seat frame 
with this fastener (see Fig. 3). To 
clean the fabric it is merely stripped 
from the seat and sent to the clean- 
ers, and a replacement cover is in- 
stalled. Rugs and inclement weather 
covers are being held to the floors 
of the big jets. Headrest linens are 
more economically maintained by 
fastening them to the back of the 
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Fig. 3. Though early application of this plastic version of the zipper was in the 
clothing industry, it was soon picked up by the aircraft industry to secure cloth 
covers and back panels to seat uphoistery. (Douglas Aircraft) 


passenger seat with this device. 

A metalized coating or backing 
on the fastener has made it valuable 
in providing continuous sealing 
against radio frequency interference 
in electronic units. Metal closures 
also are being made in the trans- 
portation field because the con- 
tinuous mechanical closure and 
cushioning effect of the device 
serves to dampen rattles from 
vibration. 

Even the missile industry has 
found a solution to a hectic problem 
with solid propellants. These propel- 
lants are semi-solid solutions when 
placed in a missile fuel cell. As the 
propellant solidifies it shrinks and 
is subject to cracking, which will 
result in unpredictable ignition. En- 
casing the propellant in a shrinkable 
boot which is held to a rigid form 
by this woven fastener, and provid- 
ing a mechanical and chemical bond 
between the inner boot wall and the 
propellant, allows the boot to shrink 
with the propellant as the fastener 
gently peels away from the rigid 
form. 

The careful selection of plastic 
material for a fastener can provide 
mechanical features not practical 
with metal alone. Some mechanisms 
made traditionally from metal are 
being duplicated in plastics. One is 
a door knob and latch mechanism 
featuring decorator colors for new 





homes. Certainly, we should men- 
tion the plastic version of the 
familiar metal zipper and an ex- 
truded type of plastic closure used 
on zippertubing.. 

In most instances a metal part 
cannot be directly duplicated in 
plastic. The development of a new 
plastic fastener can cost much more 
than metal parts. In the case of 
molded parts samples will be made 
in single cavity molds often exceed- 
ing $500 a piece. Mold shrinkage 
factors require considerable experi- 
ence and will vary greatly with the 
material being molded. Production 
molds may then cost another $5,000 
a piece without considering the costs 
of extensive testing. 

Typical of the procedure followed 
in developing plastic fasteners is a 
latching mechanism (see Fig. 4) 
which depends upon certain proper- 
ties of plastic material for its opera- 
tion. The basic principle of the 
latching action is the expansion of 
a furcate cylindrical grommet to a 
diameter greater than the hole 
through which it may easily pass 
in the relaxed, or unlatched condi- 
tion. Only two parts are required 
to accomplish this action, an ex- 
pandible grommet and a plunger 
member which when pushed into the 
grommet will cause its expansion. 

This description might well suit 
a metal or plastic blind rivet, but 

continued 
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Locking screws with 


LOCTITE 
increases production 


23% 





Assembling Hobbs Hour Meters 


Mr. LeRoy L. Rasch 
John W. Hobbs Div., Stewart-Warner Corp. 
Springfield, Illinois, says: 


“We all try to cut costs. For example, 
we used a resin-type product to hold 
screws in assembling Hobbs Hour 
Meters. It was necessary for a girl to 
dip a little piece of wire into the com- 
pound, transfer it to the screw hole, 
and then assemble the screw. With 18 
screws this was a slow and tedious 
job. We switched to LocTITE Sealant 
and increased production while making 
the job easier for the girls. Operators 
now produce 23% more meters per 
hour thanks to Loct1TE! This increased 
production is accomplished by tum- 
bling large batches of screws with 
LocTITE in a polyethylene bag. The 
screws, treated and ready, are spread 
in front of the operator within easy 
reach. LocTITE will not harden in air, 
but sets firmly when screws are as- 
sembled. LocTITE saves us time and 
money by virtually eliminating the 
labor of applying the staking com- 
pound to the screws. LOocTITE cut 
costs for us with no effort at all.” 


LocTITE is a thin liquid that hardens 
when confined between closely fitting 
metal parts. One drop replaces all size 
lock nuts, lock washers, lock screws, 
staking, jam nuts and interference 
threads. It forms a tough heat and 
oil resistant bond that resists (ora 

any amount of vibration... IT Ml 
yet ordinary tools will re- 
move fasteners. LocTITE 
requires no heating or mixing 
... treated parts can be 
stored for days . . . lock only 
when assembled. Write for 
literature and free sample. es 


LOGTIVE ses.un1 


AMERICAN SEALANTS COMPANY 
135 North Mountain Rd., Hartford 11, Conn. 
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Plastic Fasteners, continued 


it is here that the similarity ends, 
for a rivet is a permanently de- 
formed fastener. To apply this ex- 
pansion principle to a releasable 
latching mechanism, it was neces- 


subject to excessive wear. At the 
same time lubrication was imprac- 
tical and it certainly wasn’t desir- 
able to use materials that would 
allow the plunger to vibrate or im- 
pact out of the latched position. The 
material for the grommet had to 
have tensile properties and a hard- 





Fig. 4. This carrying case has new-type latching mechanism which depends 
upon certain properties of plastic materials for its operation. (Hartwell) 


sary to solve several other knotty 
problems. First of all, the expand- 
ible grommet must not be stressed 
beyond its ability to return to its 
original diameter. After many cycles 
of expansion and contraction the 
grommet material must not fatigue 
and break, much as a piece of metal 
wire breaks under bending back and 
forth. Then too, the contraction, or 
memory of the grommet, must be 
fast enough so that it will prevent 
the plunger from being completely 
withdrawn from the grommet when 
opening the latch. 

The design goal for this latch was 
to achieve the installation of the 
fastener in a single round hole with- 
out tools, and have it captivated 
in the removable panel. A certain 
degree of misalignment between the 
hole in the removable panel and the 
frame hole was to be compensated 
for by some .040 inches float in the 
grommet. Considering human fac- 
tors it was decided that the most 
natural operation would be to pull 
the plunger for opening, and push 
to close. With a simple hinged door 
this would mean that the opening 
of the latch would urge the door 
in the desired direction without 
secondary motions. 

Considering some 30,000 latch- 
ing operations the wear charac- 
teristics between the plunger and 
grommet became very prominent. 
Like materials normally do not 
make good bearing surfaces and are 


ness consistent with entering mis- 
aligned holes in metal sheets, and 
holding parts together under a 
reasonable load with a minimum 
of creep. 

After twelve months of research 
and development using single cavity 
molds to fabricate various forms 
in a myriad of materials, it was 
found that a combination of a nylon 
plunger and an acetal resin grommet 
gave the best over-all results. 

Every day new applications are 
being discovered that involve fas- 
tening metal to metal with plastic. 
The plastic fasteners mentioned in 
this article show that seemingly 
incongruous materials may be bene- 
ficially married. e 














“Ha, let’s see that checker 
find this error!”’ 
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ON TINY TUBULAR PARTS 
t=3 


STOP PINS TERMINAL 


a 


announcing 
a new 
development 


| | 
Lit SCrews 





Economical, 

i Dependable, 
High-Volume 

Production! 


PIVOT PINS SPRING PINS 


The advanced manufacturing 


z 
method, developed and used exclu- q : 
sively by Bead Chain, swages prac- : 
tically any type of small tubular part ; 
from flat stock into precision forms : 
with positive, tight seams. Diameters : 
up » 4”, lengths to 114”. ; 
you can use high-volume pro- 
duction, we can deliver it at a much FRICTION FASTENERS 


faster rate and at far less cost! 
Send us a blueprint or sample and quentity requirements. 
We will quickly show you the big economies we can deliver. 
‘J 
as THE BEAD CHAIN MANUFACTURING COMPANY 
208 Mountain Grove St., Bridgeport 5, Conn. 


Use postpaid card. Circle No. 226 











NOW !.. . the industry’s finest 


AUTOMATIC PARTS FEEDERS | tne super-sharp ROCKET POINT 


at the industry’s lowest prices! 
If your operation involves the manufacture or 





Rocket Type “A” ’s Give Faster Starts <—e 


4 
processing of parts in volume quantities, it will in rageeeed Holes 9s 
pay you to investigate the cost saving advantages Perfect gimlet point centers screw and 

of Feedmatic-Detroit automated equipment. starts it home without fumbling and drop- - 


ping. Assemblers achieve increased pro- 


ay duction. Special pointing process is also 
ideal for manufacture of ename/-reaming ‘ 
COMPARE THESE SE cows 


é Rock T. “A” 's Self Drilli 2 
LOW FEEDMATIC } Rocket Type “A” 's Self Dring in 


The screw does the work. Rocket point 
PRICES on sinks into work piece and engages lead 
thread at once. Screw pulls itse/f into 


place. Use in wood waste molding, par- 
ticle board, and medium hardwoods. 








Standard Rotary Hoppers 














14” DIAMETER $185.00* Rocket Type “A” 's Self-Piercing in 
Many Light Gage Metais 





























” * 
16° DIAMETER 206.00 Aluminum, brass and thin sheet steel 
18” DIAMETER 225.00* can be pierced without predrilling. Ob- 
tain best results with hex washer heads 
All prices include 115 volt Automatic pick-up and placement and proper driving equipment. More 
totally enclosed electric motor. Units available for complete auto- costly special screws can often be elimi- 
220 440 volt motor $10.00 mation of assembly process .. .. nated. 
me : designed to meet your specific 
additional. requirements. AVAILABLE AT NORMAL COSTS+ WRITE TODAY FOR QUOTATION 
*Tracks extra, subject to quotation. List some of your screws which might benefit from this new manufacturing 
SEND SAMPLE PARTS FOR PROMPT QUOTATION process and receive prices promptly. SAMPLES AVAILABLE. 


FEEDMATIC—DETROIT, INC. =| si~w 


P.O BOX 115-B e@ SOUTHFIELD, MICHIGAN 
Rotary Hoppers « Floor Hoppers « Automatic Gaging Machines FPiocmeer Scre & Wut Co. 


cereal: Aemmany eae 2010 North Ruby Street e Melrose Park, Illinois 
Use postpaid card. Circle No. 227 
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NYLON 


ona 
BUSHINGS 


Provide: Insulation & Mech- 
anical protection for Elec- 
trical Wire & Cable, Tubing 
& Hose, Rope & Cable; Bear- 
ing Surface for Moving Parts 





A Bushing to meet 
your requirements 


Finger pressure snaps and 
locks bushing into panels 
of varying thickness up to 4” 
@ Withstands 35 ib. pushback tests! 
@ Excellent insulator — it’s Nylon 


@ Approved for temperatures of 302°F. 


@ Not affected by oil or grease 
@ Sizes for 1/4” to 2" mounting holes 
@ Various inside diameters 








HEYMAN 
MANUFACTURING CO. 


KENILWORTH 11, NEW JERSEY 











AND OH... THOSE SCENIC DETOURS 


A news item reports that Iowa contractors 
are using girls as flaggers on highway 
repair jobs. The report concludes “They 
do a better job than men, because 
motorists aren’t irked at having to slow 
down when they see a pretty girl. The 
girls, they are college students, wear 
shorts and straw hats.’”’ How’s that again? 


A BULLISH TREND IN STEELS 


Stocks have shown improvement recently 
because of steel. Stocks of cattle, that is. 
Two developments show just how wide- 
ranging the use of steel is. 


To combat “hardware disease”, a per- 
manent steel magnet is implanted in the 
upper stomach of cattle. Resting there, 
it attracts and holds all the odd pieces 
of metal the cattle pick up while grazing, 
preventing them from traveling about 
internally, damaging vital organs. 


Without comment, we also report that a 
registered Florence, Tex. bull recently 
had his worn teeth replaced with a com- 
plete set of stainless steel choppers. 


MAN’S BEST FRIEND? 


In a recent rocket engive test failure, 
Aerojet-General scientists found it was 
caused by a mongrel mascot who mistook 
the ignition mechanism for a fire plug. 
And to those who insist the world is going 
to the dogs, this canine sabotage scotches 
all claims that the dogs would peaceably 
accept the inheritance. 


MATH OVER LIGHTLY 


A wizard in numerical analysis has a gold 
chain with seven links. A lady pro- 
grammer challenges him to buy seven 
kisses, each kiss to be paid for, separately, 
with one chain link. What is the smallest 
number of cuts he will have to make in 
the chain? What is his sequence of pay- 
ments? (see answer on page 75). 
—University of California Engineer 


Got a question, challenge, puzzle 
to share or story to tell? Shoot it 
along, we'd like to meet you. 





CLASSIFIED FASTENER 





With the advent of more government con- 
tracts for the military, designers at the 
Dumont Industrial Screw Corp. have 
brought out a classified fastener. 


Specifications for the new fastener have 
not been given, since all information con- 
cerning it has been restricted by the 
government. 


Designated the “C-Head”, they can be 
identified by the “C” in the head and are 
driven by a “C” driver. 


The “C” also notifies unauthorized per- 
sonnel that they are working on classified 
material. 


OBSOLETING THE CANDLEMAKER 


Lighting engineers have come up with a 
new light bulb. It flickers to “‘create the 
warm cherry effect of real candlelight.” 
And perhaps this year, we can look for- 
ward to a good old fashioned Christmas. 
A candle-like flickering light bulb, gayly 
attached to our stainless metal tree. 


CULTURE ON THE ROCKS 


It is reported that a San Francisco bistro 
called The Library stocks 5000 books for 
use by its patrons. If this sort of thing 
catches on, we can see the future help 
wanted ads reading: Wanted—Hostess for 
tavern. Must hold Library Science degree. 


LIMERICK CORNER 


Second language a useful asset—news item 

There once was a man, when to Paris was 
sent, 

Took a course in their language, before 
he went, 

When people asked why, 

He’d give this reply, 

“So my French is not fractured, just bent” 








Whatever crushes individuality is despotism, 
by whatever name it may be called—John Stuart Mill. 








Use postpaid card. Circle No. 228 
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Technical-ities 
by Fred E. Graves 


Avoiding Bolt Failure 
Under Dynamic Loads 


Dynamic loading in a tightened 
bolt may vary from no stress at 
all to that exceeding the bolt 
preload. 

A classic example of dynamic 
loading is a connecting rod in 
a reciprocating engine. But you 
encounter such cyclic stress 
wherever you have fastened 
members that move or vibrate. 

It has been shown that when 
the fluctuating stress ap- 
proaches or exceeds actual bolt 
tension early fatigue failure 
can be expected. 


DEMONSTRATION 


In tests, bolts tightened to a 
1420 pound tension and stressed 
cyclically to 9215 pounds, failed 
after only 5960 cycles. Identical 
bolts tightened to 8420 pounds, 
and cyclically stressed to the 
same 9215 pounds, went 4.65 
million cycles before failing. 

Had the bolts been tightened 
to beyond the 9215 pounds, it 
would have been impractical to 
try to cycle them to failure. 

So, if you want to avoid fa- 
tigue failure, be sure bolt ten- 
sion exceeds the maximum dy- 
namic load, known or estimated. 
This way, the bolt’s life under 
dynamic loading will approach 
its life under static loading. 

Take advantage of the high 
residual tension available to you 
in today’s high strength bolts 
and screws, and thereby avoid 
fastener failures. 
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Why Tensilock’ screws 
make ideal fasteners 


for “double-duty” jobs 


ENSILOCK screws are engineered 
to prevent both slippage and 
loosening. 

Heat-treated, they are so strong 
—even stronger in ultimate tensile 
strength than high-strength hex 
screws—that they can keep fastened 
members from slipping by high 
clamping force. As an added benefit, 
this permits more liberal tolerance 
in metalworking operations. Holes 
in fastened members can be oversize, 
slotted, eccentric, misaligned. 


LOCKED-IN PLACE 
Once they’re tightened down, Tensi- 
lock screws can’t shake or vibrate 
loose under reasonable service con- 
ditions. Sharp, angular, carburized 
teeth beneath their heads bite in to 
resist counter-clockwise loosening 


Use postpaid card. Circle No. 229 





tendencies. To back off, 25% more 
off-torque is required than on-torque. 


SAVES PARTS, TOO 
Tensilock screws combine an inte- 
gral washer with their self-locking 
feature for a unique one-piece fast- 
ener that speeds assembly. 

Moreover, with their higher 
clamping force, it’s possible that 
three Tensilock screws will do the 
job as well, or better, than four 
Grade 2 fasteners. 

To take advantage of them, we 
suggest you call in an RB&W tech- 
nical advisor. Or, write for Bulletin 
TL-2. Russell, Burdsall & Ward Bolt 
and Nut Company, Port Chester, N.Y. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock 
Falls, Ill.; Los A les, Calif. Additional sales offices 
at: Ardmore (Phila.), Pa.; Pittsburgh; Detroit; 
Chicago; Dallas; San Francisco. 
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ARE YOU RIVETING (OR WELDING) YOUR PROFITS AWAY? > 


" “Then consider the advantages of “One Man-One Machine” 
_ operation with ACF-ERCO Automatic Punch Riveters: 
4, Operate at speeds up to 45 rivets per minute—4 to 11 


times faster than other metal fastening tools or tech- 
niques. 2. Reduce handling and die work—reduce scrap 
completely. 3. Liberate up to 80% of existing manpower. 
4. improve product strength and quality—reduce costly 


Automatic Punch Riveters to meet your every 
need: from the 3” Throat portable model for 
hard-to-reach work areas, to 48” Throat 
model for large and irregular assemblies. 





inspection. 5. Increase consistency and uniformity of 
output. 6. Pneumatically-powered, electrically controlled, 
human-engineered for maximum operator efficiency. 

For specifications, free brochure or information on how 
ACF-ERCO Automatic Punch Riveters can achieve man- 
hour economies as high as 90% for you—write: ACF-ERCO 
Machine Tools, ACF Electronics Div., Riverdale, Maryland. 





ACF ELECTRONICS 


DIVISION 





ACF iNDUSTR 
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WHAT’s NEw GG 


IN EQUIPMENT 





For information on any equipment listed here, use the postpaid card 


opposite page 66. Just circle the number on the card 


matching the number following the description. We’ll do the rest. 


SOLDERING POT STRIPS AND 
TINS WIRE SIMULTANEOUSLY 


An electric soldering pot which is 
particularly adaptable for the simul- 
taneous stripping and tinning of plastic 
insulated wire and leads on small parts 
has a maximum temperature range of 
1000° and a 3% lb solder capacity. 

The model 875 can be furnished with 
an adjustable thermostat for selecting 
and maintaining the best operating 
temperatures for precision production. 

Electric Soldering Iron Co., Inc., Deep 
River, Connecticut. 

Use postpaid card. Circle No. | 


ROBOT PERFORMS VARIETY OF 
TASKS ON ASSEMBLY LINE 


A low-cost industrial robot is de- 
signed to work on any assembly line 
under the command of its own elec- 
tronic brain. 

The TransfeRobot 200 is capable of 
performing many tasks in assembly and 
related operations in the manufacture 
of automotive and electrical equipment. 

U. S. Industries, Inc., 250 Park Ave., 
New York 17, N.Y. 

Use postpaid card. Circle No. 2 


WORK POSITIONING VISE 
FOR ELECTRONIC ASSEMBLY 

A positioning fixture has a wide 
variety of applications for electronics 
assemblers, laboratory technicians and 
model makers. 

The standard model Robot-Vise con- 
sists of from one to three arms adjust- 
ably mounted on a one foot upright. 
Eack arm terminates in a machinists 
clamp which can be adjusted to any 
position and immediately tightened by 
a single knob. Each arm will bear a 
weight up to ten pounds. 

Norman Epstein, R. D. 2, Carmel, 
New York. 


Use postpaid card. Circle No. 3 


AUTOMATIC UNIT PROCESSES 
1000 LEADS AN HOUR 


Machine automatically straightens, 
cuts, and notches more than 1000 trans- 
istor leads an hour. The machine is 


available in two versions—a transistor 
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See No. 1 





See No. 2 





See No. 3 


straightener, known as Model ALS3S, 
and a cutter-notcher, Model AL3NS. 
Both are especially designed to pre- 
pare transistors for high-speed preci- 
sion parts assembly. 

In operating the straightener, bent 
leads are fed into the machine—the 
transistor body is held against an actu- 
ator which starts an automatic straight- 
ening process. Once completed, the 
component is ejected automatically. 

Design Tool Co., 1055 Stewart Ave., 
Garden City, L.L, N-Y. 


Use postpaid card. Circle No. 4 


DUAL TIP HOLDERS 
EXERT EQUAL PRESSURES 


A dual spot welding electrode holder 
device automatically exerts equal forg- 
ing pressures through its two tip-hold- 
ing barrels regardless of minor varia- 
tions in work thickness or electrode 
wear. The equalizing mechanism is 
purely mechanical and provides maxi- 
mum conductivity through its working 
parts. A water cooling system is in- 
corporated. The use of offset tips gives 
a range of distances between welds of 
from 0 to 4”. 

Air Reduction Sales Co., 150 E. 42nd 
St., New York 17, N.Y. 


Use postpaid card. Circle No. 5 


CASTER MOUNTED RACK 
FOR PARTS HANDLING 


Caster mounted rack is ideal for the 
handling of small parts in production 
or assembly. The all steel, welded 
construction rack is 24” wide, 50” high, 
48” long, over-all, and has 12” clear- 
ances between shelf levels. The unit 
weighs about 220 pounds. 

Palmer-Shile, 16000 Fullerton Ave., 
Detroit 27, Mich. 

Use postpaid card. Circle No. 6 


PORTABLE INSTRUMENT CASE 
HAS TILTING PANEL 


An all aluminum portable carrying 
case features a hinged instrument 
mounting rail which permits equipment 
to be tilted out of the case 30° for easy 
viewing and operation. 
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indey Manufacturing Co., Cumberland, R. 1. 
sh ts dine aoe 


Use postpaid card. Circle No. 231 
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In the open position, the hinged panel 
rail completely encloses and protects 
the instrument with a per.orated alum- 
inum shroud. 

TA Manufacturing Corp., 4607 Alger 
St., Los Angeles 39, Calif. 

Use postpaid card. Circle No. 7 


VACUUM TOOL FOR HANDLING 
SUB-MINIATURE COMPONENTS 








\ vf. Z Fj ~ > 


A tool which uses vacuum energy 
facilitates quick and safe handling of 
tiny objects, delicate parts, or minia- 
ture or sub-miniature components. 

The V-100 vacuum tweezer permits 
the operator to quickly and firmly pick 
up, hold, sort, carry or deposit minia- 
ture parts without causing damage or 
defects. Vacuum control is achieved by 
covering the by-pass opening in the 
pencil shaped body with the index 
finger. 

Anco Products, 276 Park Ave., Col- 
lingswood 7, N.J. 

Use postpaid card. Circle No. 8 


BENCH WELDER FOR 
ELECTRONIC ASSEMBLY 


Standard spike power bench welders 
are designed and built specifically for 
precision welding of transistors and 
minute electronic components. 


The line as four models varying in 
work capability and designated as size 
O; S-1; S-2; and S-3. All but size O 
are also available with standard weld- 
ing controls. 

Units are built in a one-piece cast 
frame. A special spring-loaded device 
provides minimum impact and rapid 
follow-up over a wide range of weld 
pressures. 

National Electric Welding Machines 
Co., 1846 Trumbull St., Bay City, Mich. 


Use postpaid card. Circle No. 9 


BENCH COUNTING SCALE 
FOR SMALL FASTENERS 





A bench counting scale will count 
up to 200 Ibs. of small fasteners within 
an accuracy tolerance of one ounce. One 
small item more or less than the re- 
quired quantity is indicated through a 
beam movement which has a magnifi- 
cation of nine times. 

The model 1742 scale is equipped 
with a 50:1 ratio counting pan for count- 
ing even amounts. 

Detecto Scales Inc., 540 Park Ave., 
Brooklyn 5, N.Y. 

Use postpaid card. Circle No. 10 


DESIGN GIVES BETTER LIGHT FOR ASSEMBLY AREAS 





A compact panel lamp is designed 
to fit a module of 12 inches square, 
and offers a convenient way of getting 
more light in a small space. It can be 
used singly or in groups. It lends itself 
to built-in, surface mounted, suspended 
and free-standing applications. 


The lamp is designed to operate at 
either 80 watts, or 50 watts. At 80 
watts it produces 4800 lumens, giving it 
an efficiency of 60 lumens per watt of 
electricity used. This is 10% more light 
than is emitted by four conventional 
20-watt fluorescent lamps. The average 
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stitching 
together 
a giant 


radome 


Radome designed and built by Long Sault 
Woodcraft Limited, St. Andrews East, Quebec, 
tor the United States Air Force RADC. 


Radar antennae along the upper perimeter of North 
America’s defense system are enclosed by protective 
domes which stop ice, snow, and gales up to 150 mph. 

This precisely engineered pattern of fiberglass 
panels is erected quickly and surely, under the most 
adverse field conditions, using recessed Simmons 


DUAL-LOCK fasteners. 


DUAL-LOCK is ideally adapted to panel fastening 
for military shelters, demountable shipping contain- 
ers, aircraft cowlings and guided missiles. 


Features: 

e High load characteristics. The standard No. 1 
DUAL-LOCK withstands 2500-lb. tension, and with 
modifications, tension loads of 7000 Ibs. and over. 

e Double-acting take-up provides great closing pres- 
sure, with minimum pressure on operating tool. 


Looking upward from the inside of the world’s largest 
stressed skin sandwich radome built of translucent fiberglass panels, 
securely joined by hundreds of DUAL-LOCK fasteners. 





Na. 


e Positive-locking. Trigger action insures fully open 
and fully closed positions. 

e Vibration-proof and impact-proof. Will not acciden- 
tally unlock or loosen. 

Write for catalog 41257. Complete specifications, 

drawings, details of DUAL-LOCK and other Simmons 

Fasteners with unlimited money-saving applications. 
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Si owl NONS FASTENER CORPORATION 


1796 North Broadway, Albany 1, New York 


QUICK-LOCK ° SPRING-LOCK . DUAL-LOCK 


ROTO-LOCK °°  LINK-LOCK + HINGE-LOCK 


Use postpaid card. Circle No. 232 
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GREAT HISTORICAL LEAKS 





A SEELSKREW’ 


SEELSKREWS*, SEELBOLTS* and 
SEELRIVITS* are high-pressure, self- 
sealing, vibration-resistant fasteners 
for critical military and industrial ap- 
plications. They are dimensionally in- 
terchangeable with standard fas- 
teners, and maintain tensile, torque 
and shear strength of standard non- 
sealing fasteners. 


We also make: 


HEXSEALS* 


Modular external seals that fit onto 
switches, potentiometers, circuit 
breakers and lighted push buttons. 





APM PRODUCTS MEET 
ALL APPLICABLE MIL SPECS. 











Our list of modular seals is just too long 
for this ad. Let us send you our Catalog 
No. 359B. 


Write or call: 


MISS RIVA SOLINS 


A.P.M. corp. 


41 Honeck Street, Englewood, N. J. 
LOwell 9-5700 


Use postpaid card. Circle No. 233 


brightness of its face is approximately 
3200 footcandles. 

General 
Cleveland 12, Ohio. 


Use postpaid card. Circle No. !i 


PNEUMATIC SWITCH FOR 
CONVEYOR CONTROL 


A pneumatic switch can be used for 
feeder back pressure control, conveyor 
control, multiple machine co-ordina- 
tion, safety switch for automatic equip- 
ment, level control and solenoid opera- 
tion. 

The Jet-Tron is designed to produce 
an electric signal when an object inter- 
rupts the flow of air across an opening. 
It will detect the presence or non- 
presence of any solid object without 
physical contact. 

Automation Devices, Inc., 3125 
Brandes St., Erie, Pa. 


Use postpaid card. Circle No. {2 


HAND OPERATED PNEUMATIC 
TAPPER FOR SHEET METAL 


A new lightweight, pneumatically 
operated tapper, primarily designed for 
light tapping work in the sheet metal 
field, is a pistol design tool for easy 
hand operation. The tool, complete with 


Electric Co., Nela Park, 


tapping chuck, weighs three pounds. 


The Model 400-T tapper operates at 
400 RPM. The spindle normally runs 
in a forward or right hand direction. 
The cutting direction of the tapper 
may be reversed by simply squeezing 
the reverse button in the handle. Air 
power is easily controlled by the con- 
venient on-off valve located in the 
pistol-grip handle. 


Capacity of the tool is No. 10 to 5/16” 
USC or USF, and best results are 
achieved by using two flute gun taps. 
Noise level is held to a minimum 
through use of muffled motor. 


The Airetool Manufacturing Com- 
pany, Springfield, Ohio. 


Use postpaid card. Cirele No. 13 


THREAD GAUGE FOR 
MEASURING PITCH DIAMETER 


A thread gauge which measures the 
pitch diameter of screw threads can be 
used to check or measure concentricity, 
without taking the work-piece out of 
the machine. The tool can also be used 
to check the angle, and setting of tool 
bits, when single pointing. 


R-K Development Corp., 171 S. Daisy 
Ave., Pasadena, Calif. 
Use postpaid card. Circle No. 14 


TRANSFER MACHINE COMBINES MANUAL AUTOMATIC ASSEMBLY 


A basic transfer machine chassis 
combines automatic and manual assem- 
bly of parts. By limiting automatic 











assembly stations to trouble free opera- 
tions, minimum servicing of the ma- 
chine is realized. 


Assembly & Fastener Engineering 


Use postpaid card. Circle No. 234 











HARPER AVAILABILITY 


... fastenings at your fingertips! 


Immediately available, from stock 








and factory warehouses 


1,000 ‘different sizes, shape 
ritical demands. Harper 


to Make this service f e. Ev shaping meta/s 


that shape your future 


DNoOoOoODooOooooOoooooooOooooooooooooooooooooooooOL 
OOoOoOoODDDODDOOOOoOoOODoOoOoOoOoOoOoOoOoooOoCoOoOooOoooOoOooooo:L 


8200 Lehigh Avenue + Morton Gr 


Distributor or bra Ai lel-m color. lance) am elaeren) 3 a * vere. we 
mmeeeedeceaeal hee 
-THE H. M. HARPER COMPANY . 


HARPER 














have you met 


GRIPCO GUS ?... 


If not, there are three reasons why meeting him could prove 
particularly profitable: (1) he’s an expert fastener engineer 
with a penchant for solving problems; (2) he has 56 years’ 
worth of fastener tricks up his sleeve; (3) his services are 
free and readily available right in your own backyard. 


There are more than two score of “GRIPCO* GUSes” serv- 
ing friends and customers of the Grip Nut Company coast 
to coast. These are not just “nut hawkers.” Each and every 
one is a trained technician first and a salesman second. As 
our only representatives, you can be sure they are hand- 
picked, heavily-trained, and fully equipped to serve your 
fastener needs with deference and dispatch. 


You’ll find your GRIPCO GUS listed (in the yellow pages) 
under Bolts & Nuts as the GRIPCO representative. 


GUS’ GANG: Toplock and Centerlock Nuts, Open and 
Closed End Cap Nuts, Clinch Nuts, Pilot-Projection Weld 
Nuts, Countersunk Weld Nuts, Tab Weld Nuts, Flange 
Nuts, Hex-Finished and Heavy Nuts, Washer Nuts, Self 
Piercing Clinch Nuts. Specials of every description, 20- 
page Catalog on request (see GUS). 


*GRIPCO is a registered trademark of Grip Nut Co. 








Subsidiary of Heli-Coil Corporation, 
NUT company Patong 
3984 


Use postpaid card. Circle No. 235 


210 Maple Ave. * South Whitley, Ind. © Phone: South Whitley 723-5111 





The flexible drive system of the 
Conveymatic permits simple adjust- 
ment of a new index rate and incre- 
ment, for production cycling as re- 
quired. 

Visi-Trol Engineering Co., 12720 Burt 
Rd., Detroit 23, Mich. 


Use postpaid card. Circle Ne. 15 


BENCH MOUNTED TOOL WINDS 
VARIETY OF SPRINGS 





Spring winder quickly and easily 
winds extension, compression and tor- 
sion springs. No experience or skill is 
required to operate the winder, which 
may be clamped on a workbench, or 
held in a vise. 

The Porter spring winder handles all 
sizes from 4%” to 114” id, in either right 
or left hand coils. It produces springs 
in any length from finest music wire 
or tempered spring up to 3/16” diameter. 

Advance Car Mover Co., Appleton, 
Wisconsin. 

Use postpaid card. Circle No. 16 


TORQUE WRENCHES HAVE 
WIDE RANGE CAPACITY 





A line of only four torque wrenches 
covers a full range of capacities from 
0-300 in-lbs to 0-420 ft-lbs. The 
wrenches are built on a deflecting beam 
principle for torqueing of nuts, bolts, 
cap screws and other parts requiring 
a rotary force. 

They employ direct-reading, com- 
bination scales, calibrated in both in- 
Ibs and ft-lbs. An audible signal and 
“feel impulse” is simultaneously pro- 
duced when the desired pre-set torque 
is reached. 

B. K. Sweeney Mfg. Co., 6300 E. 44th 
Ave., Denver 16, Colo. 

Use postpaid card. Circle No. 17 


HAND OPERATED RIVETER 
HAS 112 T. GRIPPING POWER 

With a gear ratio greater than 10 to 
1, hand rivet gun develops a one and 
a half ton gripping power. 
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For United Air Lines’ Jets, 


3M ADHESIVE’S “INSTANT” BOND STRENGTH 
PUTS SCULPTURED SEATS TOGETHER—FAST! 


3M Brand Adhesive EC-1357 builds high 
bond strength practically instantaneously 
between leather covering and aluminum 
frames so that the leather can be imme- 
diately formed to the special sculptured 
design of the seats for United Air Lines’ 
jets. As a result, Aerotherm Division of 
Aerotec Industries Inc., Bantam, Conn., 
has achieved production-line speed and 
economy in making the seats. 

In production, EC-1357 is applied to 
aluminum back and side frames up to a 
week before actual bonding, then solvent- 
reactivated, for flexible scheduling. Areas 
of pre-cut leather are brush-coated with 


e+ + WHERE RESEARCH 


October, 1961 


EC-1357; the leather is thoroughly soaked; 
adhesive surfaces are wiped free of water, 
and a second coat of EC-1357 is applied. 
Production line fixtures then apply pres- 
sure to the leather-to-aluminum bonds, and 
because of rapid strength build-up, the 
leather can be immediately pulled into 
proper contour. 

How can 3M adhesives speed your pro- 
duction? EC-1357 is one of hundreds of 
adhesives developed by 3M research to 
solve industrial fastening, coating and seal- 
ing problems. Call the nearby 3M Field 
Engineer. Or write AC&S Division, 3M Co., 
Dept. SBZ-101, St. Paul 6, Minn. 


ADHESIVES, COATINGS AND SEALERS DIVISION 
Miienesora Miinine AND Mhanuracrurine COMPANY 


Use postpaid card. Circle No. 236 


IS THE KEY TO TOMORROW 








Fast strength build-up of 3M 
Brand Adhesive EC-1357 permits 
immediate form-fitting of leather 
after it’s bonded to aluminum seat 
frame. 
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NOWHERE IN THE WORLD WILL 
YOU FIND SUCH A VARIETY 
OF FASTENERS UNDER 
ONE ROOF 


EYELETS, RIVETS, GROMMETS, WASHERS, HOLE PLUGS 
SNAP FASTENERS, FERRULES, TERMINALS, STAMPINGS 
and many similar fasteners are made in enormous variety and quantity. 
Made from most any metal and in all finishes. We also make a complete 

line of machines for attaching eyelets, rivets, ete. 









Send for our general catalog which illustrates over 1000 metal articles. 





















84 FRANKLIN AVENUE [MPPWWANIPRIE 64 FRANKLIN AVENUE 


STIMPSON 


BROOKLYN 5, N.Y,U.S.A IEReheaAMMMaaRAM BROOKLYN 5, N.Y,U.S.A 














84 FRANKLIN AVENUE, BROOKLYN, N. Y. 


Use postpaid card. Circle No. 237 

















The especially designed long nose 
reaches all work areas and accommo- 
dates blind type rivets from 1/8” to 
3/16” in diameter, and up to 3/4” in 
length. 

Mid-American Manufacturing Co., 
1919 Champs St., Denver 2, Colo. 


Use postpaid card. Circle No. 18 


TOGGLE CLAMPS REQUIRE 
MINIMUM LOCKING FORCE 


A complete line of toggle-action 
clamps give positive action with a 
minimum of force required for locking 
or unlocking. 

Uni-Klamps incorporate features 
recommended by independent tool de- 
signers, process engineers, tool makers 
and machinists. 

Universal Engineering Co., Franken- 
muth, Mich. 


Use postpaid card. Circle No. 19 


EASILY MAINTAINED POWER 
DRIVER FOR ASSEMBLY USE 


Biss 





A new series air powered screwdriver 
is specifically designed for easy, low 
cost maintenance. The driver has sturdy 
components and simple drop-out dis- 
assembly procedures for ready inspec- 
tion. 

The Straight-8 air screwdriver is 
equipped with silencer and torque con- 
trol for driving small screws and nuts 
up to size 8 threaded fasteners. It is 
available in four speeds from 500 to 
4500 rpm. 

The tool has a bit for slotted head 
screws, or can be equipped with a 
Zip Chuck for interchangeable use of 
Phillips bits, magnetic bits or socket 
drivers. 

Thor Power Tool Co., 175 N. State 
St., Aurora, IIl. 


Use postpaid card. Circle No. 20 


SMALL PARTS CONVEYOR 
FITS ANY ASSEMBLY DEPT. 


A 4-inch wide, modular small parts 
conveyor, which can be quickly 
adapted to any bench layout, is suitable 
for assembly departments of electronics 
manufacturers. It has variable or fixed 
speed drive with rubber feet to absorb 
vibration. Tracking can be done from 
both ends. Mounting can be at front, 
top, or under bench. The speeds range 
from % fpm to 30 fpm. Accessories. 
included with the unit are a loading 
and unloading chute, sweep finger, 
collection tray, and side extensions, 

Proaucts For Industry, Inc., 1704 
Summer Street, Stamford, Connecticut. 

Use postpaid card. Circle No. 21 
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SAVES *60.00 PER UNIT WITH NELSON® STUD WELDING 


Typical of the many cost-saving uses of Nelson Stud Weld- 
ing is this method of fastening hardware to metal enclo- 
sures. A $60.00 saving-per-unit has resulted for this manu- 


facturer over drilling, punching or manual welding methods. 


With stud welding, a complete fastening is made every 
20 seconds. All the work is done on one side—there’s 
no warping or damage to the exterior—no unsightly 
fastener ends to show. The ease and speed of stud weld- 
ing lowers fastening costs, increases production. You 
get lower product weight (no heavy bosses needed), 


no possibility of leaks in water or oil-tight units, less 
material handling (the tool goes to the work) and greater 
design flexibility. Nelson studs are available in diameters 
from ¥%” through 1”. 


For application ideas, design recom- 
mendations and full method infor- 
mation, send for the Nelson “Design 
Manual”. NELSON STUD WELDING, 
Division of Gregory Industries, 
Inc., Department AF, Lorain, Ohio. 


eis 4 ele). a 4 


INDUSTRIES 


Use postpaid card. Circle No. 238 
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4 & at 
imagi neering is the bold new look at Screw & Bolt that says 


“infinite design capability.”’ Imagination, coupled with engineering, 
has led to endless new product design developments in fasteners and 
other threaded parts. Hi Need a new design fastener or threaded part 
where standard shelf items just won’t fit? Clip this ad to your letterhead 
and Screw & Bolt’s sales engineers will put imagineering to work for you. 


VMA 939 





OF AMERICA - P.o. BOX 1708, PITTSBURGH 30, PA. 


Plants: Pittsburgh, Pa. Gary, Ind. Southington, Conn. Norristown, Pa.« Warehouses: Portland, Ore. Denver, Colo. Atlanta Ga. 


SCREW AND BOLT CORPORATION 














Imagineering... for greater fastener progress 


Use postpaid card. Circle No. 239 
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WHAT’S NEW 


> @ 


IN FASTENING AND JOINING 





ALLOY SOLDER JOINS NICKEL 
MOLYBDENUM OR CHROMIUM 


A multi-alloy solder and flux over- 
comes some of the difficulties encoun- 
tered with ordinary tin-lead solder in 
joining such difficult metals as nickel, 
molybdenum and chromium. 

Nika flux and Nika No. 40 solder, 
used in combination, give good bonds 
and tensile strength to insure maximum 
adhesion. 

The combination, used for joining 
ordinary metals such as stainless steel, 
copper, brass and steel makes a deeper 
surface penetration, gives a stronger 
bond and higher tensile strength. 

Farrelloy Co., 1226 N. 26th St., Phile- 
delphia 21, Pa. 


Use postpaid card. Circle No. 31 


LINKAGE BALL JOINTS HAVE 
HOLLOW STUD CONSTRUCTION 


Basic feature of a new line of linkage 
ball joints and pivots is its construction 
with a hollow-stud and a ring-bearing, 
resulting in much lower stresses at 
critical points. The unit also has a 
higher load capacity. 

The Link-Age units are made in a 
wide variety of sizes from miniature 
used on instruments and typewriter 
linkages to giant sizes used on heavy 
machinery and automobile steering 
joints. 

Link-Age Corporation, Box 92, East 
Station, Yonkers, N.Y. 


Use postpaid ecard. Circle No. 32 


NYLON COVERED RIVETS HAVE 
GREATER BEARING AREA 


Semi-tubular rivets whose shank and 
under the head surfaces are uniformly 
covered with nylon insulation have been 
redesigned. 

Standard Insulet Rivets now have 
oval heads with larger diameters than 
the old style flat heads. Bearing area 
under the head has been increased by 
50% in the smaller sizes and up to 
100% in the larger sizes. 

Pylon Company, Inc.. Attleboro, Mass. 

Use postpaid card. Circle No. 33 
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For further information on any of the fasteners or methods 








See No. 32 





See No. 33 


use the handy postpaid card opposite page 66. 


ONE-PIECE LEAD WIRES 
FOR GLASS SEALING USE 


One-piece, necked-down lead wires 
for glass sealing applications are offered 
in most glass sealing alloys. 

Approximately 3” long, they are 
available in diameters from .020” to 
.050”, which may be necked down by 
as much as 50% of the original wire 
size. 

Art Wire and Stamping Co., 227 High 


St., Newark 2, NJ. 
Use postpaid card. Circle No. 34 


FASTENER KIT FOR DESIGN, 
EXPERIMENT, SPECIFICATION 

Research, development and engineer- 
ing personnel can continue experi- 
mental work without interruption by 
quickly selecting the right lug, clip, 
or terminal to meet their needs from 
an assortment of over 500 stampings 
contained in a kit now available. 

Chosen from more than 500 standard 
types, the lugs and terminals are hot 
tinned for easy soldering. 

The R & D terminal kits are available 
for $2.00. 

Zierick Manufacturing Corp., 110 
Beechwood Ave., New Rochelle, N.Y. 


Use postpaid card. Cirele No. 35 


PLASTIC CABLE CLAMPS 
HAVE HIGH STRENGTH 

Clamps made of polypropylene have 
high tensile strength, great rigidity, and 
excellent dielectric properties, even at 
high frequencies. They also resist sol- 
vents, grease, oil, many common acids 
and chemicals. 

The clamps are available in seven 
sizes ranging from 4%” to 4%” diameter, 
and are molded to assure uniform size 
and shape. All edges are round and 
smooth to give full protection against 
vibration, strain and pulling. 

Polypropylene clamps may be used 
as a wire and cable clamp, transformer 
lead clip, strain relief, tube and pipe 
hanger. 

Holub Industries, 430 Elm St., Syca- 


more, Illinois. 
Use postpaid card. Circle No. 36 









This new lock and seal washer 
is just plain REVOLUTIONARY... 













When 
You tighten 
the nit... 


NYLOGRIP Dubo Lockwasher 
locks and seals it-instantly! 


The new NYLOGRIP Dubo Lock- 
washer is made of a special, cold- 
flow plastic called Nylon 6. When 
the nut is tightened, the washer 
“flows” — its inner diameter 
grips into the threads of the nut 
and bolt, to seal this junction 
against leakage, while the outer 
diameter flows over the outer edges of the nut, seals and 
locks it . . . so tight neither shock nor vibration can budge it! 
The Dubo Lockwasher can be used time and again without 
the slightest loss of holding power. And, because it's sym- 
metrical and has no threaded parts, you couldn't fit one in- 
correctly if you tried. 


PLUS FEATURES: excellent electrical properties . . . 
exceptional wear resistance . . . good shock absorption... 
resists corrosion, chemicals . . . non-flammable . . . high 
flexural strength. 





PLUS USES: The excellent electrical characteristics of 
NYLOGRIP Dubo Lockwashers make them ideal for elec- 
trical insulation, or to help contro! electrolytic corrosion 
between dissimilar metals. 


YOU'LL WANT COMPLETE TECHNICAL INFORMATION. 
Write today to: 


NYLOGRIP PRODUCTS 


566 Watertown St., Newton, Mass.-Bi 4-0960 
Non Metallic Fastenings of all types. 


Use postpaid card. Circle No. 240 





MINIATURE PRECISION SCREW 
THREADS ADDED TO LINE 


Miniature precision ground screw 
threads have been added to company’s 
preduct line. Range included threads 
fiom 40 to 400 tpi, including metric 
sizes and diameters from .010” to 4”. 
Accuracies are held as close as .0001”. 

The company is currently stocking 
precision ground taps and plug gages 
in sizes 00-90, L0-86 and 000-120. 

J. I. Morris Co., Southbridge, Mass. 


Use po-tpaid eard. Circle No. 37 


TOOL SAVES HARNESS 
BOARD SET-UP TIME 


A tool for inserting Wiretainers in 
harness boards is reported to reduce 
set-up time. The tool permits the in- 
se-tion of each wire retainer at the 
proper angle, in exactly the right place 
without the danger of loss or distortion 
from a glancing blow. 

Standard sizes hold wires from .010 
to .080. Custom sizes are available on 
order. 

Holtronics, Electronic Components 
Div., 7100 Avalon Blvd., Los Angeles 
3, California. 

Use postpaid card. Circle No. 38 


PIN & KEYSTOCK 
ASSORTMENT IN KIT FORM 





An assortment of dowel, tension, 
taper, and groove pins, woodruff keys 
and 12” lengths of keystock and pin- 
stock is packaged in kit form. 

A total of 42 pieces are in a metal 
box, with a chart in the lid, listing all 
lengths and diameters, popular sizes 
needed for repairs or replacement jobs. 

John Gillen Co., 2540 S. 50th Ave., 
Cicero 50, Ill. 


Use postpaid card. Circle No. 39 


PRINTED BOARD CONNECTOR 
FOR FLAT CONDUCTOR CABLE 


A device for connecting flat con- 
ductor cable to printed circuit boards 
or to flexible etched circuitry pro- 
duces a direct conductor-to-conductor 


























NEW DU PONT 
EXPANSION 
BLIND RIVETS 


... Safe, simple, economical 




















1. INSERT RIVET 























2. APPLY HEAT 
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3. RIVET SETS 
ITSELF 
INSTANTLY 





































@ One unskilled operator can set 
up to 25 per minute...in blind 
applications. 


® Fasten metal, wood, rubber, fibre- 
board, plastic, tubing, etc. 

@ No expensive tooling—all you 
need is a soldering iron. 

© Safe, positive sealing; shank ex- 
pands along full length for wider 
grip range. 

@ No finishing operation required. 

@ Simple, one-piece design. 

@ Brazier or countersunk head. 


@ Available in brass, chrome plated 
brass, aluminum, stainless steel. 


© Tamper Proof 


Send for details 


THE BOWMAN PRODUCTS CO. 


Industrial Division 
850 East 72nd St. « Cleveland 3, Ohio 














Exclusive distributors: 


Use postpaid card. Circle No. 241 
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industrial Blind 
Expansion Rivets 
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OM MIDGETS TO GIANTS, 


One Source for ‘All Sheet Metal Fastening Needs 


PEM nuts are standard in thin metal fasten- 
ing. The responsibility of this leadership has 
required that PENN ENGINEERING & 
MANUFACTURING CORP. supply a com- 
plete line of their self-clinching fasteners ‘‘the 
captive threads for production fastening”’ so 
that they meet every size and every require- 
ment of industry. 


The great variety of PEM Fasteners leaves no 
doubt that whatever your fastening problem, 
PEM can serve it from stock. Size, type, metal, 
finish —we have them all! 


Write for our catalog and test sample of 
fastener needed. 


And remember —if it is self-clinching it is 
PEM, the original self-clinching fastener design. 


Use postpaid card. Circle No. 242 
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SELF-CLINCHING 
CAPTIVE STUD 


SELF-CLINCHING 
STAND OFFS 


SELF-CLINCHING 
FASTENER 


SELF-CLINCHING 
SELF-LOCKING NUT 


SELF-CLINCHING 
FLUSH FASTENER 


SELF-CLINCHING 
FLOATING NUT 


SELF-CLINCHING 
SPLINE FASTENER 













A FEW OF MANY POSSIBLE RIVETING 
HEAD POSITIONS THAT CAN BE USED 


Rotating fixture 
showing suggested 
arrangement of riv- 
eting heads. 


SOCHOSSSHSSSSSSHSSHSTESHOSSSSSSSSSSHSSSSSSSSHSHSSSSSSESSSESESE 


Riveting heads can 
be positioned for 
fastening on flat or 
curved assemblies. 


POCCOSOSESSSSSSSSHHHSHSHSSHOHSSOHSEEEESESE 


Conveyor Belt per- 
mits multiple set- 
ting on both sides of 
an assembly. 


Sliding fixture used 
for riveting 2 sides 
of an assembly. 


AUTOMATE RIVET SETTING 


for new low costs 


For years assemblies made of metal and non-metal or a combi- 
nation of both have been fastened most economically with semi- 
tubular rivets. And now even lower costs are possible with the 
thin-nose riveting heads designed by Chicago Rivet. These heads, 
pneumatically operated but electronically controlled, can be 
grouped in clusters on one or more planes and will set rivets a 

close as 1.” apart. Automation, thru rotating sliding or continu 

ous belt feeding and riveting stations, is possible. Riveting heads 
may be repositioned and used again on new assemblies. 


CUSHIONED RIVETING REDUCES BREAKAGE 
A pneumatic riveter upsets the rivet with a squeezing action 
which minimizes breakage and automatically compensates for 
slight variation in assembly thicknesses. 



























Yooooose 





The suggestions of Chicago Rivet fastening specialists will prove 

most helpful. Call them—no obligation. 
AIR-POWERED RIVETING CATALOG 
contains description and specifications of 
8 single and multiple riveters—also rivet 
setters designed for automati 
RIVET CATALOG describes 1388 stand- 
ard tubular and split rivets and 25 single 
and multiple motorized automatic rivet 
setters. 


Kiet % MACHINE co. 


liwood, Ill. (Chicago Suburb) - Branch Factory: Tyrone, Pa. 
Use postpaid card. Circle No. 243 








946 So. 25th Ave., 
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contact without solder. The elimination 
of crimped and soldered joints per- 
mits an appreciable reduction of in- 
stallation time. 

In addition to its connector applica- 
tion, the Pos-E-Kon can be used to 
set up test points at any position on 
flat conductor cable. It can also be used 
to connect flat conductor cable to 
flat conductor cable without cutting 
conductors. 

Thomas & Betts Co., 36 Butler St., 
Elizabeth, N.J. 


Use postpaid card. Circle No. 40 


COMPONENT HOLDERS SHOCK 
AND VIBRATION RESISTANT 


oy 








A line of electronic component hold- 
ers feature shock and vibration resist- 
ant characteristics. No visible shifting 
of components occurred in shock tests 
in excess of 200g. 

Vibration tests of the Mastertite 
holder at 500 cps showed 95g peak ac- 
celeration, and at 2000 cps a 65g peak. 

Mastertite Industries, 891 W. Olive 
St., Inglewood, Calif. 


Use postpaid card. Circle No. 41 


PUSHBUTTON RELEASE CATCH 
FOR LIFT-OFF COVERS 


we 


A pushbutton release catch for quick 
release of lift-off covers is mounted to 
the inside of the cabinet by rivets, or 
it can be welded. 

Measuring 34” wide and 2%” long, 
the holddowns are available with either 
90° or 180° keeper mounting. Keeper 
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INFORMATIVE NOTES TO 
IMPROVE YOUR PRODUCT... 
SAVE YOU MONEY 


Published as a service fo 
Designers and Engineers 


S, 





















CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. 
GREAT BRITAIN: Simmonds Aerocessories Ltd., Tre- 
forest, Wales. FRANCE: Simmonds S.A., 3 rue Salomon 
de Rothschild, Suresnes (Seine). GERMANY: Mecano 
Simmonds GMBH, Heidelberg. 


October, 1961 


Use postpaid card. Circle No. 244 


Ideas from Tinnerman have cut costs, improved 
products. Here are examples from Tinnerman’s 
10,000 variations of SPEED NuT brand fasteners 
—all stamped with the T-mark of total reliability. 


Tinnerman can help you cut costs with a free 
Fastening Analysis of your product. Call your 
Tinnerman representative, or write: Tinnerman 
Products, Inc., Department 12, P. O. Box 6688, 
Cleveland 1, Ohio. 


Fr SIDE-SNAP SPEED NUT fastener, originally designed for 
—H fastening aircraft templates, can cut assembly time wherever 
long, threaded rods are used. This heat-treated, spring steel 
fastener snaps sideways onto the bolt at any point along its 
length. One turn to tighten and the job is done—saving the time 
and cost of running nuts down the length of the long bolt. 


PANEL FASTENER saves welding costs in assembling enameled 
metal panels on store fronts, filling stations, and homes. This 
SPEED CLip® fastener is rotated into self-retaining position in 
panel hole, then screwed to furring strip, eliminating six to 
eight welding operations per panel. One of many Tinnerman 
fasteners that cut time and costs in building construction. 


MOLDING CLIP retains itself in panel hole until molding strip 
is snapped on at a convenient station on assembly line. Four 
spring fingers bear firmly on molding flanges, prevent rattles 
due to vibration. Easily removed and reused. Though originally 
designed for refrigerator applications, this SPEED CLIP fastener 
may be used on ranges, air conditioners, metal cabinets, 
paneling, and dash panels. 


STUD CLIP solves retention problems at minimum cost 
wherever a .281” diameter plastic stud is used. Four of the 
SPEED C.ip fasteners replaced 12 separate parts and four 
tapping operations in a clock-radio assembly, and cut assembly 
time in half. Installation and removal requires only a pair of 
pliers. Clip offers superior shock absorption. 











The part 
shown on the 
right was held 
to critical di- 
mensions: 
0.660” diame- 
ter collar 
while holding 
a section of 
the shaft to a 
15° taper + 0° 
30’. 





ACTUAL 
SIZE 


Cold-headed screw 
having high hex head 
with sharp corners 
and full shoulder 
under collar solved 











this customer's 
problem. 
ee 


COLD-HEADED 
SPECIAL PARTS 


Unusual shapes produced by cold 
heading can be the answers to your 
cost or engineering problems. 
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ACTUAL 
SIZE 


This thin, sharp-cor- 
nered, hexagon head 
screw with full shoul- 

der under head and a 
special point solved 
another customer's 
problem. 
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ACTUAL 
SIZE 


On this screw, a 
higher-than-normal 
trimmed hexagon 
washer head stood 
up well under torque 
and produced pleas- 
ing appearance. 
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TWICE 
ACTUAL 
SIZE 






OTHER ELCO 
PRODUCTS 


Tapping Screws 
Sems 

Thread Cutting 
Small Screws 
Machine Screws 
Pipe Plugs 
Machine Screw Nuts 
Cap Screws 
Lag Screws 
Drive Screws 
Spin Lock 

Wood Screws 
Phillips Heads 
Frearson Heads 
Clutch Heads 


SEND FOR FREE 
SAMPLES OF COLD- 
HEADED PRODUCTS 


Need special parts? 
We are prepared 

to quote promptly. 
Simply send blue- 
prints or samples. 





ELCO i CORPORATION 


; vels 


on Rd 


Rockford, Ili 





Use postpaid card. Circle No. 245 








and release buttons are steel, cadmium 
plated. Spring is spring steel, lubrite. 
Welding nib, where used, is steel, 
copper plated. 

Southco Division, South Chester Corp., 
Lester, Pa. 


Use postpaid card. Circle No. 42 


BALANCING LID SUPPORT AND 
HINGE FOR OEM USE 





A self-balancing combination lid sup- 
port and hinge for electronic cabinets 
allows full use of the inside of the 
cabinet. 

The exterior mounted unit is easily 
installed. A tension adjustment screw 
provides greater flexibility, accommo- 
dating a wide range of lid sizes and 
weights with the same spring. 

National Lock Co., Rockford, III. 


Use postpaid ecard. Circle No. 43 





clamps and affixing tools. Write, 


holding need during fabrication. 
And, if we don't carry the 
clamp you call for, we can make 
: if faster, better to highest 











HOLD IT! = 


7 hetter, faster, at lowest cost 
with Monogram Kleko Clamps 


Stop wasting time and money with less 

~ efficient temporary fasteners and start 
solving all your sheet metal holding 

| problems using MONOGRAM Kleko 


* wire, phone now for information on our 3 
8 OR precision-engineered standard 
: clamps for practically every temporary — 


MONOGRAM Precision 
8557 Higuera Street, Culver City, Calif., 


PRESS BEARING WITH 
SELF-CLINCHING RETAINER 





A bearing for mounting in .040” or 
heavier sheet metal by a self-clinching 
retainer is self-aligning to 5° off the 
center line around the full 360°. No 
bosses or other special provisions are 
necessary for its use. 

The bearings are made of acetal 


resin. Retainers are steel, aluminum 
or stainless steel. The aluminum type 
may be mounted in materials of Rock- 
well hardness of B-50 or less; steel types 
in B-70 or less. 

Spyraflo, Inc., Subsidiary of Penn 
Engineering and Manufacturing Corp., 
Drawer “E”, Miami 64, Fla. 


Use postpaid card. Circle No. 44 


THREADED INSERTS 
IN MINIATURE SIZES 


A line of expansion inserts which 
provides durable brass threads in 
molded plastic, now includes miniature 
inserts for screw sizes 0-80 through 
3-48. 


The Dodge Cone-Spread insert is 














WNHEB clamp, another of 
the 101 standard types 
made by Monogram. 









Industries, Inc. 
UP 0-6531 


Use postpaid card. Circle No. 246 
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especially suited for molded plastic 
parts requiring miniature size threads. 
Examples are instrument cases and 
components, switch components, and 
many other miniaturized electronic 
parts. 

The insert is installed in plastic parts 
after molding. 

Phelps Manufacturing Div., Heli-Coil 
Corp., Danbury, Conn. 

Use postpaid card. Cirele No. 45 


DESIGNER KIT OF NYLON 
WASHERS IS OFFERED 





A utility kit contains over 100 washers 
in 39 selected sizes of 1/64”, 1/32” and 
1/16” thickness. 

The nylon thrust washers are of 
molybdenum disulphide, free of flash 
line and stress spots. 

In use they are adaptable to a wide 
variety of applications where wear re- 
sistance is required under light thrust 
conditions. The washers offer rigidity, 
high heat distortion temperature and 
good dimensional stability. 

The kit, priced at $3.00, is ideal for 
design purposes. 

Hardware Designers, Inc., P.O. Box 
4, South Hackensack, N.J. 


Use postpaid card. Circle No. 46 


CLIP WITH TINY TIP FOR 
CLOSELY PACKED TERMINALS 





The Micro-gator clip has been tai- 
lored to fit the non-stop shrinkage in 
size of many electrical and electronic 
components. Insulator and all, the end 
of the inch-long clip is no larger than 
a pin head, allowing its use on the 
smallest, tightest-packed terminals, on 
printed circuits. 

It is supplied in both cadmium-plated 
steel and in solid copper. The insulators 
cover the entire clip but are provided 
with “lip-action” tip slots which keep 
the jaw tips covered whether closed 


October, 1961 








Now! Powasert Feeder makes portable 
automatic nailing more reliable than ever 


Nails fed to driver by improved high-speed, free-flow raceway. Includes 
many reliability features developed from over 2,000 units now in the field. 
No spilling or flipping. Positive driving action at all times. Powasert Portable 
Nailing Machines now saving companies hundreds of dollars by driving low- 
cost bulk nails with remarkable speed and efficiency. Up to 120 per minute, 
greater holding power, more accuracy, greater safety. Available for nail 
sizes from 1%" to 4”. Let Powasert pay off for you, too. Send for details: 
Powasert Department, United Shoe Machinery Corporation, 140 Federal 
Street, Boston 7, Massachusetts. 


sotst POWASERT’ 


The Automatic Way ’ SS 
to Fastener Speed ‘ 
and Savings 






Use postpaid card. Circle No. 247 
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NEW Thread Rolling Machihe 


handles 
8° pianks at 12,000 pieces per Hour! 


- nN 





This new Model 125A-36 PRUTTON 
PLANETARY THREAD ROLLING MACHINE 
was shipped to a Mid-Western Manufacturer 
to thread parts seven inches !ong—AUTO- 
MATICALLY. The same machine will handle 
blanks EIGHT INCHES LONG and maximum 
diameters of 5/16”. Production speed is 
200 pieces per minute on the longer lengths 
* and 400 pieces per minute on 4” lengths 
which are the shortest handled by the ma- 
chine. Model 125A-36 is excellent for roll 
threading through-bolts for small Electric 
SUCH AS THIS HAS ASSURED Motors, Gutter Spikes, Pole Barn Nails and 
THE GROWTH AND SUCCESS OF similar long paris with threaded ends. 

THE PRUTTON ORGANIZATION. * * 
MANUFACTURERS ALL OVER = Small screws, nails and similar parts can be rolled as 
THE WORLD HAVE FOUND NEW rapidly as 600 to 1,800 pieces per minute on other 
WAYS TO LOWER COSTS AND Prutton Machines. And remember . . . a Prutton can be 


INCREASE PRODUCTION WITH used for thread rolling, roll forming, knurling, marking, 
PRUTTON serrating and necking of threaded hollow work, special 


parts, nails, bolts and screws in a wide range of 
sizes . . . and at record breaking production speeds! 


KEEPING AHEAD OF THE FIELD 
WITH MODERN MACHINES 


Write or Phone for Cost Saving Information, TODAY! 





IRRP-ORAT ION 


PRUTTON cc 
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5305 WEST 130th STREET CLEVELAND 30, OHIO 
Use postpaid card. Circle No. 248 
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or opened to their maximum spread 
of 7/32”. 

Mueller Electric Co., 1592Q E. 3lst 
St., Cleveland 14, Ohio. 


Use postpaid card. Circle No. 47 


FASTENER NEEDS LESS 
pone IN STRUCTURAL USE 





Faster structural application of cor- 
rugated asbestos sheeting to girts and 
purlins with extremely low fastener 
torques is possible by means of Besto- 
Bond sheeting screws, according to the 
manufacturer. 

The new line of structural fasteners 
is provided in both Type B and Type 
A sheeting screws pre-assembled with 
a composite washer. 

The washer assembly design, by re- 
quiring less torque to effect a tight 
seal, permits normal expansion and 
contraction of the sheeting without 
stress. Use of lower torques also pre- 
vents extrusion of the neoprene be- 
yond the washer face, resulting in 
a neater joint while protecting the 
seal from direct sunlight and ozone 
deterioration. 

Atlas Bolt & Screw Co., 1111 Ivanhoe 
Rd., Cleveland 10, Ohio. 


Use postpaid card. Circle No. 48 


ALUMINUM, SILICON BRONZE, 
STAINLESS STEEL FASTENERS 


A \ Y 





An expanded line of aluminum silicon 
bronze and stainless steel fasteners has 
been announced by manufacturer of 
steel and non-metallic fasteners. 

Specially designed and traditional 
fasteners from these new materials are 
being developed to meet requirements 
for high corrosion resistance, high 
strength-to-weight ratio and light 
weight needed in many present day 
applications. 

Russell, Burdsall & Ward Bolt and 
Nut Co., Dept SP, 104 Midland Ave., 


Port Chester, N.Y. 
Use postpaid card. Cirele No. 49 
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% TURN FASTENERS 





UNIVERSAL LATCHES 


5F Series 12F Series 














21L Latch 
ae @ 
—<——_ 
SS 
2600 Series 28F Series 
35L Latch 








15F Push Button 


Fastener 7C1 Clamp 


4002 Series 

















Fa STe Nn / aT i Oo N The mechanics of modern fastening have matured to 


the point where it is now considered a science. We call it FASTEN/ATION. 


Your designs are important enough to build, and should be covered and protected... but you must 
be able to remove the covering in a hurry. Here’s where Camloc’s FASTEN/ATION becomes signif- 
icant to you. Installation is simple — closure is simple — opening is even simpler, and each of these 
operations takes only seconds. 


The final touch to a good design includes the best method of fastening, the simplest installation 
and use, and a fastener that complements the product in size 


and appearance. Since making a decision involves the evaluation of specialists in fasteners for industry 

alternatives, here are some of Camloc’s more popular fasteners. We 

know you will want to make a more careful analysis before you 0 - 

specify, we suggest that you write for our complete catalog. Be A m L 

FASTEN/ATED! Let us FASTEN/EER your next design. —* © Mis, = 
“ena oo Copyright 1961, Camloc Fastener Corporation 


CAMLOC FASTENER CORPORATION, 14 SPRING VALLEY RD., PARAMUS, N. J. 
West Coast Office, 5455 Wilshire Bivd., Los Angeles, California e Southwest Office, 2509 W. Berry St., Fort Worth, Texas 
European Subsidiary: Camioc Fastener GmbH, Kelkheim/Taunus, West Germany 


Use postpaid card. Circle No. 249 
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Kaylock. 
Thin Wall Inserts 
definitely superior... 





SELF-LOCKING — Famous elliptical internal 
thread — device as used on all Kaylock 
self-locking fasteners. Only insert locking 
device approved to Mil-N-25027. 


RETENTION — Balanced counterbore and inser- 
tion tool design gives highest positive anti- 
rotational retention with minimum displacement 
of parent material. 


INSERTION — Wrench surface extends through 
entire length— prevents damage to locking 
feature or threads. 


STRENGTH — Absolute minimum boss required 
in parent material yet develops full tensile 
strength of 160,000 PSI bolts in aluminum or 
magnesium castings. Saves weight and space. 
Typical rugged one-piece Kaylock heat-treated 
construction. 


ECONOMICAL INSTALLATION — Standard sh 
tolerances for hole preparation — only stand- 
ard drills, taps, gages used. No tangs to break 
off or coils to distort during installation. 
17-4PH or A286 (AMS5735) corrosion resistant 
in either self-locking or non-self-locking 








SAVES SPACE 
AND WEIGHT 


All holes prepared for inserts 
with same internal thread size. 


e Write today for the new Kaylock Thin Wall 
Insert Brochure—or contact your nearest 
Kaynar representative. 


Kaylock, (4 _. 
[just iw Lightweight Lookmuts 


KAYNAR MFG. CO., INC., KAYLOCK DIVISION 
Box 2001, Terminal Annex, Los Angeles 54, Calif. 
Branch offices, warehouses & representaiives in 
Wichita, Kan.; New York, N. Y.; Atlanta, Ga.; 
Renton, Wash.; Montreal; Paris; London; The Hague 


Use postpaid card. Circle No. 250 
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QUARTER TURN FASTENER 
FOR LIGHT APPLICATIONS 





One-piece, lightweight spring steel 
quarter turn fastener provides fast, 
simplified assembly and disassembly 
for blind fastenings such as attaching 
back panels to tv sets, refrigerators, 
stoves and washers. 

The fastener is inserted into prepared 
holes in panels, then locked and un- 
locked by pressing firmly with fingers 
and rotating 90° in either direction. 

The Palnut Co., Division of United- 
Carr Fastener Corp., 61 Glen Rd., 
Mountainside, N.J. 

Use postpaid card. Circle No. 50 


6000 PSI FITTINGS MEET 
GOVERNMENT SPECS. 


High pressure, o-ring seal type fit- 


tings for leak-proof service up to 
6000 psi meet MS 33514, AND 10050 





MINIATURE 
PARTS with 
Morris-Omega 


The new Morris-Omega 
“OO” SDDS Cold Header 
forms parts from wire 
down to .012” diameter 
in lengths as short as .016” 
—and at production rates 
as high as 150 per minute! 
The Model “OO” is only 
one of a series of precision 
heading machines, which 
includes a special open die 
type that will head parts 
up to 2%” in length on 
wire sizes from .020” to 


5010 FARMINGTON AVE. °¢ 


and AND 10056 specifications. 

Sizes range from 14” to 2%” in both 
tube and pipe sizes for tailpieces and 
mating thread pieces. 

The fittings are available in stainless 
steel, and other materials upon appli- 
cation. 

Kahn & Co., Inc., 
Hartford 1, Conn. 


Use postpaid card. Circle No. 5! 


P.O, Pox 516, 


HIGH TEMP. CERAMIC BASES 
FOR MOUNTING COMPONENTS 


High temperature metalized ceramic 
bases suitable to 1000° C., are used 
for mounting electronic components 
such as resistors, diodes, transistors, and 
capacitors. 

The metalized ceramic bases use 
alumina ceramics ranging in purity 
from 85% to 96%, with a high tempera- 
ture metal coating, nickel plated to per- 
mit the user to silver braze or soft 
solder the closure. 

Metalizing Industries, Inc., 338 Hud- 


son St., Hackensack, N.J. 
Use postpaid card. Circle No. 52 


WEATHER RESISTANCE OF 
PAPER AIDED BY SOLVENT 


An air-drying solvent solution sub- 
stantially increases the resistance of 
paper and paperboard products to 


water and weathering. 
Impregnole 367 is a mixture of Gen- 





For complete details and prices, write: 


REM SALES INCORPORATED 


SUBSIDIARY OF THE ROBERT E. MORRIS COMPANY 


WEST HARTFORD 7, CONN. 


Use postpaid card. Circle No. 251 
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eral Electric silicone polymers and 
other film-forming ingredients. It has 
already been used with great success 
by automobile assembly plants in treat- 
ing boxes for outdoor storage of spare 
parts. The material can also be applied 
to sheet stock with equal success. 

Its properties include: Flash point 
of more than 80° F; 50% solids; and 
it is non-corrosive. 

Paper Chemical Dept., Warwick 
Chemical Division, Sun Chemical Corp., 
Wood River Junction, R.I. 

Use postpaid card. Circle No. 53 


SPRING PLUNGERS HAVE 
SELF-LOCKING FEATURE 


ARWUOCOR COHEN 





Spring plungers used in detents, dies, 
jigs and fixtures are now made with 
Nylock inserts, eliminating the need 
for set screws or other methods of 
locking spring plungers. 

The self-locking torque of the nylon 
insert permits quick, easy assembly 
and a positive lock that is vibration 
proof. 

Harco Engineering, 12092 Woodbine 
Ave., Detroit 39, Mich. 


Use postpaid card. Circle No. 54 





TORQUE WR 
MANUAL 
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tion of a fastener for a special application . . . especially 
when extreme acc racy, reliability and consistent 
performance are specifications. For over thirty years, 
Chandler has been producing special fasteners and 
standard cap screws and bolts that meet these demanding 
requirements. 


If you have a special fastener problem . . . here’s what 
you can expect from Chandler. Into the design of your 
special fastener goes the knowledge of expert Chandler 
engineers ... careful attention to detail and exhaustive 
testing to meet critical standards . . . advanced produc- 
tion methods to assure on-time delivery .. . RESULT 
... a precise fastener, custom-tailored and mass-produced 
at the most favorable cost. 


Next time ... Check with Chandler ... FIRST. 













SENT 
UPON REQUEST 





Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa. Sturtevant Ico. 


ADDISON [QUAL ITY] ILLINOIS 


= © e; 


Write today for your Chandler catalog. 





Products 


cha na jer Corporation 


1543 Chardon Road . Cleveland 17, Ohio 
Use postpaid card. Circle No. 304 Use postpaid card. Circle No. 252 
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COLD-FORGED FLANGE NUT 
GAPS OVERSIZED HOLES 


- 


mF NUT 
WITH UMI- TORQUE LOCK 





For applications requiring nuts and 
washers, the M-F flange nut, combines 
both nut and washer in one cold-forged 
piece. 

The flanged face eliminates the need 
for extra washers and can be used to 
gap oversized holes, provide extra 
bearing surface, maintain pressure in 
vibration absorbers. 

The flange nut is also available with 
the unit-torque locking feature in a 
wide range of sizes. 

MacLean-Fogg Lock Nut Co., 5535 


N. Wolcott Ave., Chicago 40, II. 
Use postpaid card. Circle No. 55 


CONTACT ADHESIVE BONDS 
LAMINATES TO METAL 


A contact adhesive, for bonding 
decorative and other laminates, wood, 
paper and metals, gives instantaneous 
tack with long open time. Clairstick has 
a coverage of 300 sq. feet per gallon, and 
provides a fast, strong, elastic and 
permanent bond. 

The adhesive can be applied by spray, 
brush, trowel or paint roller. 

St. Clair Rubber Co., 107 Clifford, 
Detroit, Mich. 


Use postpaid card. Circle No. 56 


ONE MINUTE ROOM 
TEMPERATURE CURING EPOXY 


A rapid curing formulated epoxy 
adhesive will cure in 60 seconds at 
room temperature and can be acceler- 
ated to 45 seconds with use of infra-red 
heat. The resin-hardener adhesive sys- 
tem is ideal for automatic meter- 
mixing-dispensing units in rapid pro- 
duction line work. 





THIS BULLETIN SHOWS YOU 
HOW YOU CAN CUT YOUR 
ASSEMBLY COSTS DRASTICALLY 


... send for it! 








Now pressing and staking 
are combined in a remark- 
able new kind of automatic 
assembly tool — PRESS- 
TAKER. What’s more, 
PRESSTAKER does a better 
job of pressing or staking 
independently — saves you 
money either way. 


FAST — up to 1,400 parts per 
hour. 


ACCURATE — uniform stake 
penetration with staking 
point shift less than .001. 


POWERFUL — assemble 
components of almost any 
material with impact 
greater than a 1-ton hy- 
draulic press — or gentle 
enough to set a tiny eyelet. 


FLEXIBLE — with standard 
interchangeable tool- 
ing operator changes jobs 
in less than a minute. 


PRESSTAKER pays for it- 
self in days by (1) cutting 
labor costs, (2) eliminating 
subassembly inventories, (3) 
reducing capital equipment 
costs, (4) saving space, (5) 
reducing design limitations 
and (6) eliminating human 
error. Send for free bulletin 
today and learn why. 


RESSTAKER 


Cramer Division GIANNINI CONTROLS CORPORATION—Centerbrook, Conn. 


Use postpaid card. Circle No. 253 
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Possible applications for Minit-Cure 
include bonding metal to metal, plastic 
to metal, plastic to plastic or any other 
porous or non-porous surfaces. 

Allaco Products, 238 Main St., Cam- 
bridge 42, Mass. 


Use postpaid card. Circle No. 57 


WIRE-MARKERS PERMIT 
“DO-IT-YOURSELF”’ CODING 





Self laminating markers permit in- 
dividual coding of wire harnesses and 
leads. 

Write-on wire markers are used 
where requirements call for small 
quantities of markers of many different 
special legends. 

They are especially suitable in proto- 
type operations, R&D, maintenance or 
production work. 

Westline E-Z Code Division, Western 
Lithograph Co., 689 E. 2nd St., Los 
Angeles 54, Calif. 

Use postpaid card. Circle No. 58 


MINIATURE SELF-LOCKING 
SELF-CLINCHING NUT 


Pr 







A small, lightweight, stainless steel 
fastener is designed for installation in 
sheets .040” thickness and up. It is 
self-locking, with high push-out and 
torque values. It mounts flush on the 
reverse side of the sheet. 

The fastener is suitable for tempera- 
tures up to 800° F and can be used in 
materials with a Rockwell hardness 
B-75 or less. Its class 3-B threads are 
coated with dry film lubricant. Pres- 
ently available sizes are No. 4 to 10. 

Penn Engineering & Manufacturing 
Corp., Doyleston, Pa. 

Use postpaid card. Circle No. 59 


BELLOWS COUPLINGS 
FOR SERVOMECHANISMS 


Sub-miniature to medium size hi- 
flex couplings can be used for all highly 
sensitive applications. The miniature 
sizes are particularly applicable to 
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servomechanisms and computers where 
backlash and cylic angular variations 
between two shafts cannot be tolerated. 
The high flexibility of these couplings 
can be used to stretch or compress to 
drive a screw while rotating, and has 
negligible side thrust on bearings. 

Sterling Precision Corp., Instrument 
Div., 17 Matinecock Ave., Port Wash- 
ington, L.I., N.Y. 


Use postpaid card. Circle No. 60 


NO-CHIP SELF-TAPPING 
INSERTS FOR PLASTICS 





= 
© 


A no-chip, self-tapping insert is used 
for installation in plastics, aluminum 
and magnesium alloys and other rela- 
tively soft materials. 

The wave form threads, extending the 
eritire length of the insert except for 
end chamfers, roll their way with a 
zero tolerance fit through the base ma- 
terial without cutting. Due to the wave 
crest of the thread, the base material 
is pushed back gently, and then returns 
behind the wave crest to lock the 
SpeedSerts from backing out. 

The inserts are provided with cham- 
fers at both ends, making them easily 
installed from either end. 

SpeedSerts, Inc., 6500 Avalon Blvd., 
Los Angeles 3, Calif. 


Use postpaid card. Circle No. 61 


QUICK DISCONNECT HARNESS 
FOR SMALL DIA. TUBE & WIRE 


. ® 






Tube and wire diameters as small as 
1%” can be harnessed with the new 
small diameter Flip-Loc clamps. 

A molded insert that insulates and 
cushions the tube or wire offers a 
complete 360° grip, and prevents any 
pinching or chafing. 

Fast access is accomplished by means 
of the hinge and quick detach key-nut 
fixture. 

TA Manufacturing Corp., 4607 Alger 
St., Los Angeles 39, Calif. 


Use postpaid card. Circle No. 62 





Answer to problem on page 50. One cut in 
the third link will allow two links to be 
swapped for a kiss and a link on the 
second transaction, and three links for a 
kiss and two links on the third, and so on. 
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RIVNUTS: 
MAKE IT 
CLEAN 
AND 
STURDY 














Fastening the V-shaped braces to these table legs was giving the 
manufacturer trouble. Sheet metal screws loosened under daily 
use, gave an unfair impression of the product. 


Now Detroit Breakfast Furniture Company, Detroit, Michigan, 
installs RivNuts into the legs, fastens the braces with screws in- 
serted in the Rivnuts. The fastening is shakeproof, strong, and 
contributes to a clean design and appearance. 


RivnuTs are the original one-piece blind rivets with internal 
threads. To see if they can help on your fastening problems 
please send a print of your part. For bulletin, see Sweet’s Product 
Design File, or write Dept. AE-10, B.F.Goodrich Aerospace and 
Defense Products, a division of The B.F.Goodrich Company, 
Akron, Ohio. In Canada: Kitchener, Ontario. 


— ™ a 


MACE EE Rivnuts 


Use postpaid card. Circle No. 254 
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sk FASTENER REFLECTIONS can be happy ones if you 
use top quality USA-made fasteners that help as- 
sure smooth running production, and maintain your 
company’s reputation for product reliability. 


If your fastener reflection could be improved, con- 
tact your service-minded Southern Screw Distrib- 
utor, or write: Southern Screw Company, P. O. Box 
1360, Statesville, North Carolina. 


FIT 


Use postpaid card. Circle No. 256 
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| TYPES 1, 23 & 25 THREAD CUTTING 
; SCREWS* @ TYPES A,B,C, & F 

| TAPPING SCREWS* @ MACHINE SCREWS* 
| AND NUTS @ STOVE BOLTS @ DRIVE 
SCREWS @ CARRIAGE BOLTS @ HANGER 
' BOLTS @ WOOD SCREWS* 

|  @ CONTINUOUS THREADED STUDS 
*Slotted and Phillips 
| 

' 

' 

i] 

! 

' 

' 

' 

‘ 

! 

i] 

! 

] 

i 


COMPANY 


STATESVILLE = MORTH CAROLINA 





Manufacturing and Main Stock in Statesville, North Carolina 
Warehouses: New York © Chicago © Dallas © Los Angeles 
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USEFUL LITERATURE 


To receive your copy of any literature reviewed here, use the 


postpaid card opposite page 66. 


V-BAND COUPLINGS 


Specific cost comparisons between 
V-bands and other joining methods are 
discussed in booklet “Economics of the 
V-Band Coupling.” It explains how 
many of the hidden costs of manufac- 
turing can be reduced. Adaptability of 
design for use by manufacturers of 
filters, separators or containers is also 
discussed. Aeroquip Corp., Marman 
Division, 11214 Exposition Blvd., Los 
Angeles 64, Calif. 


Use postpaid card. Circle No. 76 


POWER WRENCH 
CALIBRATION 


A four-page folder describes methods 
for establishing consistent standards 
for power-wrench accuracy. It explains 
how to detect and correct torque-out- 
put loss in older impact tools, and lists 
the steps to a systematic maintenance 
program for full production efficiency. 
Also illustrated, is a method for cali- 
brating power wrenches to within two 
per cent accuracy. Skidmore-Wilhe!m 
Manufacturing Co., 442 S. Green Rad., 
Cleveland 21, Ohio. 


Use postpaid card. Circle No. 77 


FASTENER VALUE ANALYSIS 


A detailed explanation of techniques 
for evaluating metal fasteners in terms 
of their use is contained in fully illus- 
trated 14-page booklet. It provides 
users of such fasteners with a guide 
for finding production cost savings 
possibilities. The booklet not only tells 
how to set up and operate a value 
analysis operation, but cites specific 
examples of product improvements that 
have been achieved by such analysis. 
H. M. Harper Co., 8200 Lehigh Ave., 
Morton Grove, Iil. 

Use postpaid card. Circle No. 78 


OEM FASTENERS 


Information brochure describes com- 
plete line of cabinet hardware, fasteners, 


October, 1961 


die castings and plastics made for 
original equipment manufacture. Also 
included are cold headed products for 
special uses and combination locks for 
cabinet installation. National Lock Co., 
Rockford, Il. 


Use postpaid card. Circle No. 79 


WELDING ALUMINUM 


Illustrated booklet entitled “The 
Chemical Preparation of Aluminum for 
Resistance Welding” discusses cleaning 
in preparation for deoxidizing, cold and 
hot deoxidizing, and etch-cleaning to 
obtain a mat finish. In addition, the 
booklet contains complete, detailed out- 
lines for four specific weld preparation 
procedures, suggestions for achieving 
the best welding results, and a proce- 
dure for deoxidizing sheet stock. Oakite 
Products, Inc., 157 Rector St., New 
York 6, N.Y. 


Use postpaid card. Circle No. 80 


SPRING ASSEMBLY GUIDE 


Guide to lower-assembled costs for 
products containing springs is designed 
to aid producers of products containing 
springs in controlling costs of handling, 
quality and procurement. Sixteen-page 
booklet gives an explanation of custom 
packaging to eliminate tangling and 
deformation. Associated Spring Corp., 
Bristol, Conn. 

Use postpaid card. Circle No. 8! 


SELF LOCKING NUTS 


Recently released 1961 catalog fea- 
tures new line of Kaylock floating and 
non-floating stakenuts in regular and 
miniature sizes and a new line of high- 
strength, thin wall inserts. The catalog 
carries a complete selection of light- 
weight, all-metal, self-locking nuts de- 
veloped for airframe, propulsion and 
electronic industries. Kaylock Div., 
Kaynar Mfg. Co., Inc., Box 2001, Ter- 
minal Annex, Los Angeles 54, Calif. 

Use postpaid card. Circle No. 82 


Pa 


Resistance 
Welding 


a Guide to Lower 


Assembied Costs 
for Products 
Containing Springs 


See No. 81 


See No. 82 
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SPECIAL 
COLD-HEADED 
PRODUCTS 


Save assembly time and money 
by the use of cold heading. 


The adaptability of this process 
plus the availability of second 
operations for pointing, 

knurling, ribbing, grooving, 
drilling, and trimming can 
produce the special parts you need 
at a reduced cost. 











Onthis special screw, 
a clean knurl, con- 
centric collar, and 
special point were 
held 9 rigid customer 
specifications. 
al 
nome 


& ili 











Sharp points on both 
ends, a small collar, 
and sharp ribbing on 
the body produced 
necessary holding 
power for this special 
pin. 





+ re 





ELCO also manu- 
factures a complete 
line of standard wood 
screws, machine 
screws, pipe plugs, 
nuts, and other 
widely-used 
fasteners. Need special 
ports? We are pre- 
pared to quote 





Small body diameter 
on the short end, a 








sharp hexagoncollar, promptly. Simpl 

and special ribs on send itveprints - 

the dog point pro- parts. Write for 

duced savings for this samples of cold- 

customer. J headed parts we 
have made. 








ELCO x10 SCREW CORPORATION 


101 Samuelson Rd Rockford, Ill 





Use postpaid card. Circle No. 258 
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| PASTE SOLDERS 


A two-page brochure describes the 


| G and W type paste solders. Illustrated 
| is a semi-automated soldering opera- 


tion. A general description of paste 
solders, as well as specific information 
of the G-series and W-series solders is 
given. Technical data on the various 
solder alloys available is also detailed. 
Fusion Engineering, 17921 Roseland 


Ave., Cleveland 12, Ohio. 
Use postpaid card. Circle No. 83 


| SELECTION OF TAPES 


“How to Select a Pressure-Sensitive 
Tape” is the title of four-page booklet, 
DB-56A. Information is given on the 


| types of tapes available, how they are 
; constructed, and the factors involved 


in choosing a particular tape for a 
specific application. Johns-Manville, 


Dutch Brand Division, 22 E. 40th St., 
New York, 16, N.Y. 


Use postpaid card. Circle No. 84 








PLASTIC BALL SELECTION 

A single, simplified, easy-to-use 
chart contains extensive technical in- 
formation and specifications for plastic 
balls. The chart shows the physical 
characteristics, tolerances and typical 
applications for seamless balls made 
from different plastic materials, includ- 
ing nylon and teflon. Ace Plastic Co., 
91-30 Van Wyck Expressway, Jamaica 


35, New York. 


Use postpaid card. Circle No. 85 


MAGNETIC COUNTER 


A quick reset counting device, is fully 
described and illustrated in a new 4- 
page bulletin. Included in the bulletin 
is a list of typical applications where 
this electrically-actuated counter proves 
profitable to both equipment manufac- 
turers and users. Veeder-Root Inc., 70 
Sargeant St., Hartford 2, Conn. 


Use postpaid card. Circle No. 86 


| SPRING WASHER CATALOG 


Belleville, 
3-wave and other 


sawtooth belleville, arc, 
types of spring 


| washers are illustrated and listed in 


technical bulletin SW-2. Information 
concerning spring washer character- 
istics and embrittlement free zinc plat- 
ing process is also provided..George K. 
Garrett Co., Inc., Dept. SW-2, Torres- 


| dale Ave. & Tolbut St., Philadelphia 36, 


Pennsylvania. 
Use postpaid card. Circle No. 87 


RADIUS CORNERED HEX RODS 

Die sizes and description of RC Hex 
radius-cornered, free-cutting brass 
hexagon rods are shown in catalog 
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One Source for 
EVERY TYPE OF PIN 


P. 


ZA 


TENSION PINS 


DOWEL PINS 


ica Sus te 


Write for complete information 


JOHN GILLEN COMPANY 


subsidiary of 
STANRAY CORPORATION 


2558 South 50th Avenue 
Cicero 50. Illinois 


GILLEN 


Use postpaid card. Circle No. 259 


PIVOTS - BUSHES - TENSION, TAPER, GROOVE & DOWEL PINS - MACHINE KEYS & PARTS 
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sheet. The hexagon rods are used on 
screw machines to make bolts, nuts, 
hydraulic and automotive fittings and 
other parts where the hex serves as a 
wrenching shape. Titan Metal Manu- 
facturing Co., Division of Cerro Corp., 
Bellefonte, Pa. 


Use postpaid card. Circle No. 88 


ADHESIVE APPLICATIONS 
A 12-page illustrated booklet de- 


scribes the solution of many difficult 
adhesive problems. It also lists many 
new adhesives, coatings and chemical 
compounds for a variety of industrial 
applications. Adhesive Products Corp., 


1660 Boone Ave., New York 60, N.Y. 
Use postpaid card. Circle No. 89 





AIR POWERED DISPENSERS 
Catalog on air-powered equipment 
for materials dispension applications 
includes pumping systems to dispense 
sealers, mastic adhesives and glues. 
Also listed in catalog No. 42 are hose, 
air controls, couplers, nipples and 





Precision-Magnetic 


TORQUE TOOLS 





TORQUE WRENCHES & SCREWDRIVERS 


Accuracy—guaranteed +2% 
Permanent in setting 
Pre-set to your specific torque 
Readily reset & sealed 
Error-proof—no dials to read 
Long life—no wearing parts 
Range 1 in. oz.—300 in. Ibs. 
also 


Torque Testers & Weights 





Send for specifications & prices 


STUART D. PATERSON CO., INC. 


P.0. Bex 3544 Rochester 9, N.Y. 
Use postpaid card. Circle No. 305 
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F NBARB 
Be SURE with POSITIVE 


Illustration shows how NON-LINK 
POSITIVE Lock Washers work 

. . how they combine the ad- 
vantages of tooth-type washers 
with the proved spring-power of 


regular lock washers. Arrows 
point to the “‘teeth” or “barbs” 
embedded in both the nut and 
bearing surface. Combined with 
the spring-power of the washer 
itself, this feature provides dou- 
ble assurance that bolted assem- 
blies remain permanently tight. 
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NOW Same Price As 


you can buy these superior NON- 
LINK Positive Lock Washers at 
the same price as ordinary spring 
lock washers. A new mechanized 
process which eliminates costly 
hand labor makes it possible to 
produce them in the 9 most popu- 
lar sizes at NO EXTRA COST 
to you. What’s more, they con- 
form to A.S.A. standards, are non- 
linking and interchangeable with 
regular lock washers of the same 
size and section. 


ST! THE BARBS 
MAKE THE 
DIFFERENCE!” 


You can see for yourself why 
Positive NON-LINK Lock Wash- 
ers have long been known as one 
sure way to keep bolts and nuts 
tight. The “barbs” or “teeth” 
are the feature which makes them 
different from and superior to 
conventional spring lock washers. 
They really hold bolted assem- 
blies together even under severe 
shock and vibration. 


Regular Lock Washers! 
WRITE FOR SAMPLE! 7; you 


will write us on your company 
letterhead, or use your company 
Purchase Order, we will send 
you a generous sample of Non- 
Link Positive Lock Washers in 
any or all of the following 9 
popular sizes (Medium Section): 
3/16”, 1/4”, 5/16”, 3/8”, 7/16”, 
1/2”, 9/16”, 5/8”, 3/4”. Just tell 
us which sizes you want, and the 
samples will be on their way, 
at our expense. NO CHARGE 
TO YOU. 


POSITIVE LOCK WASHER CoO. 
187 Vanderpool St. « Newark 5, N. J. 
Manufacturers of High Grade Lock Washers Since 1890 





Use postpaid card. Circle No. 260 
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SCREW MACHINE 

PRODUCTS « SPRINGS 

STAMPINGS ¢ WASHERS 
WIRE FORMS 


For short runs or production 
quantities, contact REESE. 
many cases your “Specials” 
can be made from our avail- 
able inventory of stock dies and 
tools. 


SEND YOUR INQUIRIES TO... 
J. RAMSEY 


REESE: 


70 MURRAY STREET 
NEW YORK 7, NEW YORK 
WOrth 2-4059 


OVER YEARS %, 


Use postpeid card. Circle No. 261 











adapters needed for systems. Lincoln 
Engineering Co., 4010 Goodfellow Blvd., 
St. Louis 20, Mo. 


Use postpaid card. Circle No. 90 


MINIATURE TAP STANDARDS 


A booklet charts new government 
standards, (National Miniature), for 
micro-miniature taps, dies and gages. 
“OOC” precision taps, dies and gages 
for work with miniature screws also are 
described in the booklet. R. P. Gallien 
& Son, 220 West Fifth St., Los Angeles 
13, Calif. 


Use postpaid card. Circle No. 91 


VIBRATORY FEEDERS 


A condensed catalog of vibratory ma- 
terials handling equipment, vibrating 
parts handling equipment, mechanical 
shaft seals, paper joggers, portable 
power tools and power rectification 
equipment contains over 200 illustra- 
tions and presents descriptions, data 
and specifications, It also includes list- 
ing of company representatives. Syntron 
Company, 820 Lexington Ave., Homer 
City, Pa. 


Use postpaid card. Circle No. 92 


DIGITAL LOGGING 


The technique employed by digital 
logger to present, in digital form, the 
measurement of a physical variable is 
discussed in Product Data D400-2. Block 
diagrams are used to demonstrate how a 
physical property (such as flow, pres- 


sure, etc.) is measured, converted to an 
electrical input and delivered in digital 


form. The Bristol Co., Waterbury 20, 


Connecticut. 
Use postpaid card. Circle No. 93 


SHRINK FITTING 


A technical paper on automated motor 
rotor post-heating and shrink-fitting 
discusses the reasons for post-heating 
die-cast aluminum rotors for electric 
motors, describing equipment and 
methods for automatic processing to im- 
prove rotor efficiency and upgrade 
quality. Selas Corp. of America, 
Dresher, Pa. 


Use postpaid card. Circle No. 94 
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SECOND OPERATION UNITS 


Copyrighted bulletin No. 61 describes 
multiple second operation machine 
called the “MSO.” It gives case history 
examples of second operation, cost re- 
duction applications of the MSO ma- 
chine, with illustrations and mechanical 
drawings of the parts produced with 














SAVE e+. lower first cost 


TOWNSEND QUALIMATIC 
MACHINE OWNERS... 
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SAVE... simplicity and economy of aed 
retooling results in indefinite end Crees Drilling 
ore — armme 1 Forming Shank 
SAVE ++. Often pay for themseives on 
initial job Pointing and 
Grooving 


SAVE «+. automatic hoppers reduce 
individual labor costs. 


SAVE... one man operates several 
machines. 


SAVE eesPrecision performance 
eliminates scrap. 





The H. P. TOWNSEND MANUFACTURING CO. 
West Hartiord 10, Conn 


99 Brook St., 
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Knurling 





Internal and 
External Grooving 
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simple RUGGED shaker 
increased PROFIT maker 


DFC makes SHAKER HEARTH Furnaces 
for your exact needs (420 to 1800 square inch, or 
larger, hearth)...of malleable inconel, rugged— 
durable. 

Two zone temperature control and simple flow 
control adjustments, guarantee uniform results. 

Whatever your application, a DFC Shaker 
Hearth Furnace will pay for itself in a short time. 
Lower purchase price...lasts longer...operates 
cheaper, low maintenance. Quenching tanks to your 
specifications. 


SALT LAKE CITY 
lay Company ie ae 
CHICAGO 
R 17, COLORADO « MAin 3-7177 LOS ANGELES 


OF 1-5 
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AN Cc H OR 
Fasteners 


Specialists in manufacturing 
fasteners of all kinds and sizes 
in any type of material. 


Specify ANCHOR stock or 
special fasteners for ‘SPEED, 
RELIABILITY, ECONOMY and 





Manufacturers SERVICE. ANCHOR 
has the answer to all 
of your assembly 
problems. , 


of Standards 
and Specials in: 


®@ CAP SCREWS 
@ WELD SCREWS 


© SLOTTED & PHILLIPS 
MACHINE SCREWS 


@ SHEET METAL 






SCREWS @ LAG BOLTS pt 
e@ THREAD CUTTING ©@ MACHINE BOLTS Wide selection molded plastic knobs, handles, 
SCREWS @ CARRIAGE BOLTS hand-wheels at <i Minor 
@ PLASTIC SCREWS e@ RIVETS changes (inserts, threads or, etc.) to suit 
© SET SCREWS © LOCK PINS requirements. Other modifications give your 


part a look of exclusive design at fraction of 
new mold cost! Write for complete illustrated 
catalog, or see Sweet’s Product Design Cata- 


@ WOOD SCREWS @ WASHERS 


© NUTS (Metal & © SCREW MACHINE 
Plastic) PRODUCTS 


aNcHOR BOLT = SonEM com DIMCO-GRAY COMPANY 


2952 W. Grand Avenue e a 7! C | oF * (Sf eee Oa. 
Phone A 
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From Redstone to Jupiter, Atlas to Thor—yes, even 
Freedom 7 and Liberty Bell 7—rocket and missile 
design has made the toughest demands on fastener 
engineers. To meet high shock and vibration factors, 
Heli-Coil Inserts are specified as an unexcelled means 
of protecting all tapped threads. Yet they do it in 
standard boss configurations with material space and 
weight savings over any other insert or solid bushing. 
Proof? Every operational U.S. rocket, missile or space 
vehicle has taken aloft thread insurance in the form 
of Heli-Coil Stainless Steel or “Inconel X” Wire Screw 
Thread Inserts. 

ALSO RECOMMENDED FOR MAINTENANCE 
Heli-Coil Inserts have U.S. military approval and 
are also recommended for maintenance work, to repair 
stripped, worn, or damaged tapped threads. Special 
military Heli-Coil thread repair kits have been devel- 
oped through the cooperation of contractor, military 
and Heli-Coil personnel. Still other kits are available 
for all production salvage, repair and maintenance 
purposes. 

Whatever your material—whether ferrous or non- 
ferrous — even in hard or brittle materials which make 
the tapping of good threads difficult, installation of 
Heli-Coil Stainless Steel Wire Screw Thread Inserts 
will provide permanent, perfect, reuseable threads. 
They will not strip, seize, gall or corrode. And Heli-Coil 
“Inconel X” inserts provide these benefits, even at 
temperatures up to 1200°F. 
Heli-Coil Design Manuals should be among your work- 
ing tools. Write for your copies today. 3129 
Reg. TM U.S. Pat. Off. 






Why Rocket Designers 
Specify 


HELI-COIL INSERTS 


time cycles. Standard Tool & Manufac- 
turing Co., 738 Schuyler Ave., Lynd- 
hurst, N. J. 


Use postpaid card. Circle No. 96 


MINIATURE CONTROL VALVES 


Miniature control valves, flow valves, 
quick-connects and air valve solenoids 
are listed in bulletin 960. Included also 
are engineering drawings giving specifi- 
cations of each item. Bulletin 461 gives 
engineering data on 7%” bore cylinders, 
and bulletin 561 covers miniature fit- 
tings, tubing and accessories. Clippard 
Instrument Laboratory, Inc., 7390 Cole- 
rain Rd., Cincinnati 39, Ohio. 

Use postpaid card. Cirele No. 97 


THREAD ROLLING MACHINE 


The design, use and specifications of 
heavy duty thread rolling machine are 
described in information bulletin. Lan- 
dis Machine Co., Waynesboro, Pa 

‘ise postpaid card. Circle No. 98 


HIGH TEMP BOLT ANALYSIS 


Higher bolting strength for tempera- 
ture applications up to 1200° F is 
the subject of a four-page technical 
bulletin. The literature details the per- 
formance of the EWB 1218. The bolt 
has 44% greater tensile strength and 
54% greater stress rupture strength at 
1200° F than conventional high-strength 
aircraft bolts made of A-286 alloy. The 
new bolts are made from U-212, a 
similar iron-base material with addi- 
tional alloy elements for improved 
properties. A Roesler, Standard Pressed 
Steel Co., Box 1121, Jenkintown, Pa. 

Use postpaid card. Circle No. 99 


RATCHET WRENCH 


Brochure introduces a wide variety 
of uses for ratchet wrenches as com- 
ponent parts or as functional acces- 
sories. Design help is offered for adapt- 
ing standard wrenches and for making 
custom wrenches and other ratchet 
devices. Lowell Wrench Co., Worcester 
4, Massachusetts. 

Use postpaid card. Circle No. 100 


CONTROL CENTER DESIGN 


A guide for laying out and designing 
any control center, special or standard, 
is readily adaptable to today’s chang- 
ing needs. Featured in the handbook 
are simplified planning and ordering, 
less expensive installation, simplified 
















certified acrenatt guality 
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. « 1300° to 1800° Applications 
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Write for Catalog 286. 
AN—N.A.S.—M.S. and G-digit hardware. 


HELI-COIL CORPORATION 
3110 Shelter Rock Lane, Danbury, Connecticut spose west soterson tiers Culver iy, CaN 
In Canada: ARMSTRONG BEVERLEY ENGINEERING LTD. rNTOUGM SPECIALS 10 DAY DELIVERY. 
6975 Jeanne Mance St., Montreal 15, Que. 
Use postpaid card. Circle No. 266 Use postpaid card. Circle No. 267 
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Socket Head 
Capscrew 
85/min. 


Place Bolt 







Ball Stud 
50/min. 
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Adjusting Bolt 
50/min. 













Rubber Mounting Bolt 
50/min. 





Bearing Cage Bolt 

70/min. Hex Head 
Capscrew 
85/min. 
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} just possible your metal 
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NATIONAL MACHINERY CO. 
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In addition to low price and vibration-proof fastening— 


PALNUT LOCK NUTS and FASTENERS 


Slash Assembly Time and Costs! 








High-speed, automatic 
assembly provided by 
PALNUT FASTENERS 
and 
PALNUT WRENCHES 


Apply in one continuous operation 
; a 










Magnetized PALNUT wrench 
picks up PALNUT Fastener 
from supply tray. PALNUT 
is held firmly by magnet for 
easy, fast starting and 
tightening. 





PALNUT Lock Nuts and Fasteners assemble 
easily and fast with any standard power or 
manual tools . . . but assembly is further sim- 
plified and speeded up by using specially- 
designed PALNUT magnetized wrenches. No 
fumbling with hand starting. Spin on freely. 
Precise quality control assures uniformly high 
tightening torque, accurate fit and reduced 
rejects. 


OTHER ASSEMBLY SAVINGS 


PALNUT Lock Nuts and Fasteners can elim- 
inate extra parts such as lock washers, flat 
washers, sealer washers, cotter pins—eliminate 
extra operations such as threading, annular 
grooving, drilling of parts. Assemblers handle 
only a single, low-cost PALNUT Fastener. 


THE PALNUT COMPANY 
DIVISION OF UNITED-CARR FASTENER CORPORATION 
79 Glen Road, Mountainside, N. J. 
Canada: P. L. Robertson Mfg. Co., Lid., Milton, Ont. 














WRITE for detailed catalogs on 
PALNUT Lock Nuts, Fasteners and 
Tools. Describe application for 
recommendation and free samples. 
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*Savings 
like this 
deserve 
a closer 


COLD HEADING 


SAVES OVER 


300) 


ON THIS TERMINAL POST 


Due to the many technical prob- 
lems involved, only Hubbell was 
willing to tackle this job. The re- 
sult: big savings in production 
costs, greater uniformity, and 
faster delivery. This is just one 
more example of Hubbell’s ability 
to solve tough and unusual cold 
heading problems. 







, 








Original Same Part Re-designed 
Machined for Hubbell Cold Heading 








sides, make corners sharp 


to permit close seating 


#2 specifications 





HEAD INDENTED to fill out 
MINIMUM FILLET under head 
SHANK EXTRUDED due to 
equal dia. of shank and thread 
CLOSE TOLERANCE MAIN- 
TAINED on length and diam- 


CRITICAL FIT . . . to class 








*A closer look at your fastener 
requirements may reveal some 
that lend themselves to the econo- 
mies of Hubbell cold heading. If 
so, investigate! Send us samples 
or blueprints of the parts for 
analysis and estimate. No 
obligation. 


HARVEY 


HUBBELL, 


INCORPORATED 
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operation and maintenance. Time sav- 
ing work sheet and application guide 
is included for easy design. Monitor 
Controller Division, Atlee Corp., 99 
Grove St., Rockland, Mass. 


Use postpaid card. Circle No. 10! 


WORK AREA LIGHTING 

Four page information folder de- 
scribes and illustrates industrial light- 
ing equipment which is_ especially 
designed to meet illumination needs in 
critical work areas. Fostoria Corp., 
Dept. 101, 1200 N. Main St., Fostoria, 
Ohio. 


Use postpaid card. Circle No. 102 


POWERED CONVEYORS 

Design features, standard arrange- 
ments, engineering data and typical 
applications of powered conveyors is 
given in 84-page booklet. Engineering 
drawings of conveyor sections and com- 
ponents, as well as photographs of 
actual installations are included. Lam- 


son Corporation, Syracuse 1, N.Y. 
Use postpaid card. Circle No. 103 





cant ; 
MINIATURE SCREW THREADS 

A condensation of the unified minia- 
ture screw threads and miniature screw 
standards are covered in Catalog 98. 
These standards represent the first 
official American standardization of 
screw threads smaller than 0-80 and 
cover sizes as small as .0118-318. The 
catalog could be a useful reference for 
anyone using small screw threads. J. I. 
Morris Co., 394 Elm St., Southbridge, 


Massachusetts. 
Use postpaid card. Circle No. 104 


WANTED! 


Oldest Thor Power 
Screwdriver Still 
in Service 


$100 REWARD! 


Thor will pay a reward of $100 
for information leading to the 
location of the OLDEST THOR 
POWER SCREWDRIVER 
STILL IN SERVICE (Air or 
Electric). Submit Model Num- 
ber, Serial Number, Application. 
Write: J. L. MacDonald, Train- 
ing Director, Dept. 15, Thor 
Power Tool Co., Aurora, IIl. 


























SECURE YOUR 
PRODUCT QUALITY 
with 


HUBBELL 


*COLD HEADED — ROLLED THREAD 


FASTENERS 


Hubbell c/h* turns 
out parts faster, 
better and at 

less cost than screw 
machining ever could 
... they’re stronger, 
more accurate and 
more uniform. 


Don’t be a slave to 
screw machine waste! 
Check Hubbell c/h* 
today. Free part 
analysis. No 
obligation. 


HARVEY 


HUBBELL, 


INCORPORATED 
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NEW “CLOSE CLUSTER” DIE PROCESS CUTS 
BRAZING PREFORM WASTE, SAVES YOU MONEY! 


_Use postpaid card. Circle No. 272 








Simplity its purchasing, production with 






headless slotted 


*PDQ means price, delivery, 
quality. And you get all three 
with Moore Set Screws. The 
PRICE is right. Ample produc- 
tion capacity and inventories as- 
sure fast DELIVERY. And rigid 
control standards guarantee 
there’s no skimping on QUAL- 
ITY. Specify Moore Set Screws 
and be sure. Dependable quality 
for over 80 years. 
Send for catalog 


socket head 


MOORE 


SET SCREWS 


91 Beaver St., Waltham 54, Mass. 
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Exciusive from Bassick: 





The clamp with 
“worm-gear advantage” 


The tremendous mechanical advantage of the time-tested 
worm-gear mechanism is at your disposal in Bassick’s “Gear 
Lock’ clamp series ... the only clamp of its kind manufactured. 

Each Gear-Lock clamp can sustain a force of up to 2000 
pounds—twenty times greater than the best resilient clamp. 
Gear-Locks are designed especially for air-tight, pressure- 
tight, or de-humidified containers of steel, aluminum, plastic 
or other materials. They’re secure against shock and vibra- 
tion, and can be fixed in a literally infinite number of closing 
positions, eliminating the necessity for “custom mounting” 
each clamp. 


Gear-Lock clamps are just one of the 
extensive assortment of clamps, fasten- 
ers, strikes, springs, and levers manu- 
factured by Bassick for both military 
and general industrial use. You’ll find 
the complete line, plus a variety of typi- 
cal applications, described and illus- 
trated in Bassick Catalog No. CF-60. 

Write for your copy today. THE 
BASSICK COMPANY, Bridgeport 5,Conn. 
In Canada: Belleville, Ont. 112 


See our catalog in Sweet's Product Design File 


| q é. 
ucellence A DIVISION OF 


STEWART-WARNER CORPORATION 
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For torqueing problems USE the 


New 


“TITANTORKER” 


controlled 
TORQUE DRIVER 


“TrrANTORKER makes controlled 
power torque available for a variety 
or torque uses—at low cost. 

When desired torque is reached an 
audible signal is given as the internal 
driving balls are forced out of their 
sockets and overrun. 

EASY ADJUSTMENT—For increased 
or decreased torque, “TrraNTORKER™ 
can be simply adjusted with an Allen 
wrench. 

“TrraNTorkeR” can be used with any motive power ex- 
cept impact wrenches. Is ideal for most controlled power 
torque problems due to ease of adjustment and main- 
tenance. 

Available in 4 sizes in maximum torques from 75” lb. to 
225’ lb., with Female Adapters in driving head and Male 
Adapters on torque base. 


Write for details and prices 


World’s Largest Producers Of 


{TA Stud Btivers And Pullers 


LS 
0°? TITAN TOOL CO. 


47 MAIN ST., FAIRVIEW (ERIE COUNTY), PA. 
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SHELTON 
RIVETS 





Famous 
Since 
1836 


TUBULAR SPLIT INTERNALLY 
THREADED 


Shelton has effectively demonstrated 
its techniques and practical solutions 
to creative problems in rivets of all 
types. A sense of personal responsibility 
and quality control is the prime asset 
of this company. It is our desire to 
serve, secure and retain customers, 
whether they use 25,000 or 25,000,000 
rivets, through an attitude of helpful 
service. We will consider it a privilege to 
be invited to discuss your needs. 





THE SHELTON TUBULAR RIVET CO., Shelton, Conn.: 


Use postpaid card. Circle No. 277 
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Panel goes into place in car shell. Units are fabricated 
with a recessed edge, permitting individual bolting to the 
exterior steel wall. 





Space vehicles can be subjected to outer space environ- 
ments inside steel test chamber. The tests approximate 
operating conditions. Smaller chamber extending from 
the rear of the chamber is a diffuser which cools and 
carries off extremely hot exhaust gases. 


October, 1961 
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INDUSTRY MAKES NEWS 


JULY FASTENER SHIPMENTS 

Industrial shipments of fasteners for July, 1961 
were 94% of the 1956-58 average, according to the 
Industrial Fastener Institute. This marks the third suc- 
cessive month with an upward trend. 


NEW DESIGN PERMITS GREATER CARGO AREA 

A refrigerated freight car, developed and built by 
Pacific Fruit Express offers excellent below-zero tem- 
perature performance. It has a larger interior with more 
cargo area, and a wider door that accommodates bigger 
lift trucks. 

Among the innovations incorporated in the new car 
are all-welded construction, placement of all support 
members on outside walls, and use of a plastic sandwich 
insulating panel for the interior walls. 

The insulating efficiency of the skin-foam interior 
panels permits maintenance of any temperature from 
minus 10°F to plus 70°F. 

The sandwich design incorporates a liner shell of 
Cycolac brand polymer made by the Marbon Chemical 
Division of Borg-Warner Co. This liner shell covers 
the center of the sandwich, which is an insulating layer 
of Dylite expandable polystyrene, a product of the 
Koppers Co. The sandwich is backed by %4” plywood. 

The stressed skin panels are fabricated by Landis 
Industrial Co., Inc., and are a direct outgrowth of a 
refrigerated car door developed last year by the firm’s 
president, Robert L. Landis. 

In the former liner shell, Landis designed a modi- 
fied S-curve corrugation which would permit movement 
of cold air around closed packed cargo. This curved 
projection is so designed and spaced, that corners of 
containers cannot catch and hang-up on the cor- 
rugations. 


STAINLESS STEEL “CAN” FOR ROCKET TESTS 


The frigid, motionless conditions of outer space are 
being canned in stainless steel so rocket engines may be 
tested in their operating environment without danger 
to men or missiles. 

The test chambers, used by Pratt & Whitney Aircraft, 
were fabricated by General Steel Tank Co., Inc., Bir- 
mingham, Ala. They were made from Allegheny- 
Ludlum Type 304 stainless steel. 








COLD IMPACT 
JUSS 


In Siesta brass, aluminum and 
— stainless steel 





High speed automatic 
equipment, designed 
and built by Jacobson, 
for cold impacting and 
secondary operations, 
has resulted in sub- 
stantial economies in 
high production items. 





Impacted Fitting e 67% saving 


_ JACOBSON NUT <<: 
CORP. 


Kenilworth, New Jersey 
Use postpaid card. Circle No. 278 











CONDUIT LOCKNUTS 
— Up to 6” 


WELD NUTS 


MACHI 
Square & Hexagon oo & 


FINISHED NUTS 











SPRING-NUTS 








BARREL-PRONG LOCKNUTS 


NUTS Reversible — One Piece — 


MOUNTING NUTS 








IMPACT. 
EXTRUSIONS 


LOCKNUTS 
Deflected Top 











Available in Stainless Steel, Brass, Aluminum and Steel 





MFG. CORP. 
KENILWORTH, NJ. 

















Use postpaid card. Circle No. 279 
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Pratt & Whitney is using the specially designed equipment 
to static-test rocket engines for the U.S. Centaur and 
Saturn space vehicles. 


Meet Roland Laboissonniere 

Roland Laboissonniere has been 
named district manager for ASSEMBLY 
& FASTENER ENGINEERING. He will 
represent the magazine in the New 
England area, and will have his head- 
quarters in Willimantic, Conn. 

Laboissonniere was with American 
Screw Company for 22 years, and served 
in both advertising and sales managerial 
capacities. 

He is past president of the Hartford 
Chapter of N.I.A.A., now officially known as Industrial 
Advertising and Marketing Council, Western New England 
Chapter, A.I.A. 





HASSALL, INC. OFFERS VALUE ANALYSIS 

John Hassall, Inc., cold heading specialist, offers a free 
service to manufacturers desiring an investigation of cost 
reduction possibilities for metal fastene:s and parts. All 
such items will be checked out for cold heading possibilities 
as a group, either from blueprints or samples. 

Requests for a value analysis must be made in writing. 
There is no limit to the number of parts submitted and 
there is no obligation for service, according to a company 
statement. 


BOWMAN ACQUIRES SPIREX SCREW CO. 

The Bowman Products Co. has announced the acquisition 
of Spirex Screw Co., Inc. of Akron, Ohio. The acquired 
company is a distributor of fasteners primarily for the 
industrial and construction trades. 

The principal officers of the company, James W. Carano, 
president, and David P. Carano, vice president-treasurer, 





MULTIPLE SPINDLE SCREWDRIVING MACHINES 
A complete line of equipment for high production. 
Feed and drive screws in Multiples up to 10 screws at a time. 
SINGLE SPINDLE SCREWDRIVING MACHINES 
For assemblies that require the driving of one screw at a time. 
NUT SETTING MACHINES 
Mechanize Nut driving oper- 
ations. 
INSERTING EQUIPMENT 
Feed and insert pins, rivets, 
etc. singly or in multipies. 
PART FEEDERS 
A complete line of feeding 
equipment. 
Various types and sizes to suit 
job requirements. 
COMPONENTS 
All above machines can be 
furnished adapted for in- 
corporation into Automatic 
Assembly Machinery. 
ASSEMBLY EQUIPMENT 
Economical machines designed 
and built around standard 
Cook & Chick components 
to meet job requirements. 


feele) @&. mei ilet @eie) i i7-\, b 4 


2415 West 24th Street Chicago 8, Illinois 


Use postpaid card. Circle No. 280 
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Before you order... check NYLO-FAST. FASTENERS! 














Cut electronic Lightweight! 
assembly costs! Yet so strong 


Use in 101 you can drive them 
a ae 


Have you investigated what NYLO-FAST® Fast- 
eners can do for you? They’re colorful, strong — 
yet 1/6 the weight, chemical resistant, heat resist- 
ant, elastic, resilient, and non-conducting! You’ll be 
surprised to discover how many ways NYLO-FAST® 
Fasteners can serve you—BETTER! Write for com- 
plete information. 


LEADING MANUFACTURERS OF STAINLESS STEEL AND NYLON FASTENERS! 







Immediate delivery from our 
large stocks which include Nylon, 
Delrin, Teflon, P.V.C., Lexan, etc. 
10 different formulations! Write, 
wire, or telephone today for the 
facts! 





METAL PRODUCTS COMPANY, inc. 


CASTLETON-ON-HUDSON 10, NEW YORK 
Use postpaid card. Circle No. 281 
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NEW 


COTTERLESS 
CLEVIS PINS 

















ALL SIZES . 
SELF-LOCKING FEATURE in one or several positions ty. Y 
CADMIUM PLATED STEEL with stainless steel lock HEAVY DUT 


feature 


Send requirements for quotations. 


REIN LEITZKE Dept. A, Hustisford, Wisconsin 
Your reliable LOW COST SOURCE for CLEVIS PINS, HAIRPIN CLIPS, 


HAIRPIN COTTERS, MACHINERY KEYS (Round & Square Ends) | 
Use postpaid card. Circle No, 282 
| 


solderless terminals 


CUT FAILURES DUE TO 
VIBRATION BREAKAGE 





Noe” a reliable 

~ Formed from heavier stock 

ee TT ahw 4 .€ @ LOW COST (full .050”) to resist heavy 
SOURCE for vibration that fractures 


standard terminals. Econom- 
ical extra “insurance” for 
your assemblies. Over 200 
Styles, types and sizes—rings, 


e CLEVIS PINS 





* HAIRPIN CLIPS eececcccccccccccccccosoccece spades, etc., insulated or not. 
Wire range 16-14. Crimp 

e HAIRPIN COTTERS ...................... with your standard 12-10 
| tooling. Full 14” barrel length 

e MACHINERY KEYS means fast, positive extra- 


strong connections. Quick 
delivery from stock. Sharp- 
pencil prices. Write today for 
samples, bulletins, prices. 





(Round or Square Ends) 


Send for FREE Catalog 








REIN LEITZKE e Dept. A e HUSTISFORD, WIS. ETC INCORPORATED 
990 E. 67 St., Cleveland 3, Ohio 
Use postpaid card. Circle No, 283 Use postpaid card. Circle No. 284 
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PROGRESSIVE 


WELDER & MACHINE CO. 





DESIGNERS & BUILDERS OF FINE 


’ 













ELDING FIXTURES 


We have the facilities and 
ability to design and build 
all types of special fix- 
tures, from mammoth 
space craft assembly units 
to tiny precision welding 
set-ups. 


We offer a complete line 
of standard and special 
resistance and arc weld- 
ing machines. Standard of 
efficiency and dependabil- 
ity for over 25 years. 





Our standard-chassis 
hydraulic or pneumatic 
guns with interchangeable 
jaw extensions, adaptors, 
and tips afford thousands 
of specialized applications 
at lowest cost. 










Economical, compact, effi- 
cient, low maintenance 
“packaged cooling” units 
for tool coolants, hydraulic 
oils, welders, temperature 
control systems, delicate 
instruments and special- 
ized uses. 


915 Oakland, Pontiac, Mich 
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will continue in their same capacities while the company 
itself will be operated as a wholly owned subsidiary of 
Bowman. The corporate name will be changed to Spirex 
Screw Company. No changes of personnel, products or 
distribution methods are planned. 


MASTERSON ELECTED TO ASAE BOARD 


Frank Masterson, president of the Industrial Fasteners 
Institute, Cleveland, Ohio, was elected to a three-year 
membership on the board of directors of the American 
Society of Association Executives. 

Masterson has been president of the Industrial Fasteners 
Institute for seven years. The Institute is a national trade 
association of manufacturers of headed and threaded prod- 
ucts—bolts, nuts, rivets, screws, and other related items. 
One of its continuing projects is to increase the technical 
knowledge of fasteners to provide users with low assembled 
cost and high efficiency and reliability. 


APPOINTMENTS AT NATIONAL aon 


S. K. Wald has 
been named ad- 
ministrative as- 
sistant to E. W. 
North, vice presi- 
dent - engineering 
and research at 
National Lock Co. 
Wald was pre- 
viously chief en- 
gineer for ad- a 
vanced design WALD BUCHOLZ 
with Youngstown 
Kitchens division of American Standard Corp. He will assist 
North in the direction of all phases of the company’s engi- 
neering and research. 

Matthew Bucholz has been appointed plastics sales engineer 


















REDUCE FATIGUE 
INCREASE PRODUCTIVITY 







Blisterproof 
oil & water 
resistant 
Nitrile 
Rubber Grip 
permanently 
locked into 
tough amber 
handle 















New! Patented 

Interlocked “Tongue & 
Groove’’ Handle Cannot 
slip, slide, twist or come off 






Now for the first time you can 
obtain Nut Drivers with all the 
proven advantages of the famous 
Bridgeport Nitrile Rubber 
CUSHION GRIP! 


SUPER COMFORTABLE resilient 
Nitrile Rubber never hurts the hand! 


TREMENDOUS TURNING POWER 
Tests prove the CUSHION GRIP allows 
you to turn nuts tighter than ordinary 
nut drivers! 


NON-SLIP GRIP Even when wet or oily 
your hand won't slip! 


UNBREAKABLE HANDLE Hammerproof, — 
shockproof, non-flammable. Durable, vow 
nickel plated hot forged steel blades. J inthe sg 


t 
* FULLY GUARANTEED *PATENT NO. 2871899 sstatalecten 
THE SRIBGEPORT HARDWARE MFG. CORP. 


ee a 
Sub eur O | ATOR PRODUCTS INC 
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FROM THOMPSON-BREMER 


YOU GET INDIVIDUALIZED SERVICE 


Thompson-Bremer & Co 
We are one of the few fully integrated manufac- pep cnarebapremand 


turers of Sems, lock washers, thread-cutting 
screws, terminals and cold-headed specialties. : thompson-Bremer & Co. : 
Since our engineering services and components : Dept. 6128 ° 






INDUSTRIAL FASTENERS & Foundry Company 


COC CREE EEE HEHEHE HEHEHE HEHEHE HEHEHE 


228 N. LaSalle St., 


manuiacturing are together under one roof, we : Chicago 1. ill, 

are particularly well able to give you fast, in-  : Please send me____EVERLOCK fastener cata- * 
dividualized service at competitive prices. We’ll 
bid on your specials requirements, or fill orders 





: logs and sample sets of EVERLOCK indus- :‘ 
: trial fasteners and cold-headed specialties. 














for standard items on short notice from the : te — 

extensive line of EVERLOCK products stocked : — 

by your local distributor. Send for catalog and : *** : 
samples or call your EVERLOCK representative. : “*Y Zone__State___ 


Use postpaid card. Circle No. 287 








10U CAN pPecLomate| 
WITH NATIONAL RIVETERS 


Automated fastening does not mean 
thousands of dollars of expense for multi- 
headed riveting equipment. : 

Over 90% ol ths riveting machines in 
use today are low cost, single riveters, | 
easily converted to new products and &@ 
new jobs. National has a complete line 
—including multi-headed units where the 
job warrants. 

National semi-tubular and tubular 
rivets and riveting equipment is flexible, 
rugged, low cost. Its use speeds produc- 
tion, often improves quality of the fin- 
ished product and slashes labor costs. 

Find out today. There is no obligation 
for National’s promptan- 


swers to your fastening 
problems. Send a blue 
print ora sample of your p>. 
fastening job. i ; 
/ } 
NATIONAL BS 


RIVET & MFG. CO. 


211 Main St. 
Waupun, Wis. 
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TUBULAR, SPLIT. SOLID ALL METALS 
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to SECURE IT... 
to RELEASE IT 


—~ «ieee 


> POSITIVE LOCKING 
«indiana aie 
- % QUICK RELEASE 


BALL-LOK PINS 





Avdel positive locking, quick release 
pins are the most economical, depend- 
able fasteners for quick assembly and 
disassembly for joining parts—with 
positive locking safety. 

Ring honaie DOUBLE ACTING —- Avdel Ball-Lok pins are manufactured 


in several head types. Diameters are 

tnondie sincteacrne «eV ilable from 3/16” to 3”, grip 

» lengths 1” to 6 ft. in various mate- 
OEVENT shear op 





rials and finishes. All Avdel pins are 
manufactured to NAS standards. 


Special pins can be engineered for un- 
rf mens smut acrme USA! applications. 
Write for application literature 


AVDE Ly 210 SO. VICTORY BLVD., BURBANK, CALIF. 
TORONTO, CANADA - HERTS, ENGLAND - GENEVA, SWITZERLAND 


Use postpaid card. Circle No. 289 
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SYNFLEX Self Storing Avr tere 


@ Synflex Self-Stori 
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ng Nylon Air Hose 
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att 


SYNFLEX 


Samuel Moore & Co 
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and will concentrate on research and product development 
in the plastics field. He was formerly vice president-sales 
for Advanced Molded Plastic Corp., Chicago. 


TINNERMAN INC., FOUNDER PASSES AWAY 


Albert H. Tinnerman, inventor of the Tinnerman Speed 
Nut fastener and founder of Tinnerman Products, Inc. died 
in Cleveland’s Fairview Park Hospital, Sept. 4, 1961. He was 
82 years old. At the time of his death, he was the company’s 
board chairman. 


METAL JOINING SYMPOSIUM AT PENN. STATE 


The Pennsylvania State University will conduct a Metal 
Joining Symposium from December 11 to December 13. 
The presentation will deal primarily with the fields of 
soldering, brazing and welding procedures and materials. 
Various filler metals and their physical properties will be 
reviewed and design features discussed for optimizing joint 
performance. 


F. M. Miller of Wall Colmonoy Corp. will speak on 
high temperature fatigue strength; D. C. Herrschaft, Handy 
and Harman on ductile high temperature brazing alloys; 
J. Raymond Wirt of Delco Division of G.M. will talk on 
ultrasonic welding. Statistical evaluation of stress analysis 
data will be discussed by Harry Schwartzbart of Armour 
Research Foundation, and Dr. George U. Oppel will talk on 
ceptical methods of stress analysis. 


G. B. LEWIS NAMES CALIFORNIA REP. 


David M. Gatch, president of Gatch Material Handling, 
Huntington Park, Calif. has been named representative 
of the G. B. Lewis Company of Watertown, Wisconsin. 

Gatch will handle sales and distribution of Lewis materials 
handling containers in Southern California. 
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APCO TORQUE TOOLS T0 
MEET EVERY REQUIREMENT 





Apco Mossberg manufactures over 75 
standard styles of torque tools ranging from 
an inch gram to 2000 foot pounds. In addi- 
tion, they build many special tools for 
specific applications. 

Every Apco torque tool is manufactured to 
rigid specifications to assure you the best 
available. They meet government stand- 
ards, and are built to withstand 50,000 
flexes without adjustment. 


The Apco Mossberg Catalog of Torque 
Tools describes all styles, giving full infor- 
mation as to capacity, sizes and price. Write 
for your copy now. 





* Special Purpose Wrenches 
* Original Equipment Wrenches 
* Torque Tools 


PCO MOSSBERG 


COMPANY 


215 Lamb Street, Attleboro, Mass. 
Use postpaid card. Circle No. 291 









more than 


1000 


STANDARD 
ELECTRICAL 
PARTS delivered 


FAST! 


Lugs @ Clips @ Terminals 
Wire Forms from Stock 
















Send for your copy of the new 
Zierick catalog No. 22 TODAY! 





81 Rockdale Ave., New Rochelle, N.Y. e NEw Rochelle 6-8520 
Use postpaid card. Circle No. 292 
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With Eastman 910 Adhesive... 
Vinyl bonds to melamine-coated aluminum in seconds 


In the assembly of its top-line 
“Galaxy” portable, Smith-Corona 
Typewriter division of Smith-Corona 
Marchant, Inc., has found four places 
to save time and materials with East- 
man 910 Adhesive. Here’s one: 
ee. 


, me 





In seconds, the 








adhesive se- 





curely bonds 
six vinyl retainers to the melamine- 
coated aluminum paper bail. Just one 





drop of adhesive per retainer is 
needed—no heat, no solvent, and only 
momentary pressure to position the 
parts is required. Further assembly 
proceeds without delay. 

Eastman 910 Adhesive will form 
bonds between almost any plastics or 
other materials. Like to see for your- 
self? Just send $5 for a trial kit to 
use on your toughest job. Kits and 
more information are available from 
Armstrong Cork Company, Industrial 
Adhesives Division, 9107 Dunbar 
Street, Lancaster, Pa.; or from East- 
man Chemical Products, Inc., sub- 
sidiary of Eastman Kodak Company, 
Dept. A-10, Chemicals Division, 
Kingsport, Tennessee. 


Here are some of the bonds that can be made with Eastman 910 Adhesive 
Among the stronger: vinyls, phenolics, cellulosics, polyesters, polyurethanes, nylon; 
natural rubber, SBR, Buna N, most types of neoprene; most woods; steel, aluminum, 
brass, copper. Among the weaker: polystyrene, polyethylene, and fluoro-hydrocarbon 
plastics (shear strengths up to 150 lbs./sq. in.). 





STAINLESS STEEL 
300 & 400 Series 

© AN Drilled 
Fillisters 

© Bolts 

Cap Screws 

Cap, Socket 

Heod 
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STAR’S CATALOG OF 
Right-off-the-Shelf ® 


Stainless Stan says 
“Stor screws have clean, 
bright'n shiny heads.” 


Wii, 


U-BOLTS 


SPADE BOLTS 


THRU BOLTS 


HOOK BOLTS 


CHAIR 


Spe 


COLLARED ROD 






There is no 
adhesive 
like 
Eastman 
910 
Adhesive 


Adhesive - : 


. Eetore wing tee co cloud aevrwenait 
» (fe mex helt te sore below PR 









i] . "a 

4 SETS FAST—Makes firm bonds in seconds to 
1 minutes. 

§ ~=VERSATILE—Joins virtually any combination of 
§ materials. 

1 HIGH STRENGTH—Up to 5,000 Ibs./sq. in. de- 
1 Pending on the materials. 

1 READY TO USE—No catalyst or mixing neces- 
1 sary. 

1 CURES AT ROOM TEMPERATURE—No heat re- 
: quired to initiate or accelerate setting. 
1 CONTACT PRESSURE SUFFICIENT. 

1 LOW SHRINKAGE—Virtually no shrinkage on set- 
§ ting as neither solvent nor heat is used. 

: GOES FAR—One-pound package contains about 
\ 14,000 one-drop applications. 

1 The use of Eastman 910 Adhesive is not sug- 
1 gested at temperatures above 175°F., or in 
1 the presence of extreme moisture for pro- 
{longed periods. 

! 

! 


See Sweet's 1961 Product Design File 10d/Ea. 





Complete Facilities for the 


manufacture of Special Headed and Threaded 
fasteners / from 1” to 60” in length in 
short or long runs = s===. 












































‘Sie | STAINLESS STEEL 
* Dowel Pins 
© Hinges 3 
* Machine Screws 
© Nuts 
° ena Metal 

cre’ 
° Stud Bolts Save time... save money. This book lists over 
© Taper Pins 8,000 stainless steel fastenings cvailable for 
immediate delivery RIGHT OFF THE SHELF®! 


Send drawings or biveprints for quotes and literature. 


OHIO ROD geen 


PRODUCTS CO., INC. 
2026S ist AVENUE e BEREA, OHIO 





Write for your 1961 Star cata'og TODAY 


STAR STAINLESS SCREW Co. 
hmm 713 Union Blvd., Paterson, NJ. © CLifford 6-2300 
Direct New York City phone: Wisconsin 7-6310 
Direct Philadelphia phune: WAlnut 5-3660 
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Don’t overlook these articles 


FEATURES 


28—Television Assembly in Coventry 


Automated equipment helps boost 
production 100% at G.E.C. plant. 


33—Retaining Tension in Gasketed Joints 
Second of two articles to aid 
engineers in flange designing. 
36—Fast Bending of Resistor Leads 
All four bends made at one time 
with simple air-powered device. 
37—Instrumenting the Ultrasonic Welder 
Method described uses oscilloscope 
to view the input to the transducer. 
41—-Integrated Environmental Testing 
A detailed report on extensive 
testing procedures at Nortronics. 
46—The Plastic Age for Fasteners 


How — are helping add 
versatility to fastener design. 


IDEAS AND REPORTS 


15—Make Telephone Relay Every 3.5 Seconds 


Unit aligns, compresses relays, and 
automatically tightens fasteners. 


16—Weld Transistors in Controlled Atmosphere 
Dial-indexing machine designed 
for transistor assemblies. 

18—Non-Destructive Testing of Spring Wire 
Automatic system, operating at 
production speed, detects flaws. 

20— Inserts used in Aluminum Switchboard 
Prevent thread steeins and 
seizing in soft metal components. 

24—Spray Adhesive for Honeycomb Panels 
Relatively dry adhesive 
gives high-strength bond. 

24—Nitriding Process for Ferrous Metals 


German process increases fatigue 
strength and resistance to galling. 
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| DON'T SEND A BOY TO 
DO A MAN'S 108 — 
| SPECIFY KNU-VISE li 
he NEW VERTICAL CYLINDER CLAMPS ===" 


Tough, rugged and designed to do a man-sized clamping job — 
that’s the new line of vertical cylinder air or oil operated clamps now 
being manufactured by Lapeer Knu-Vise. 

The all new Heavy Duty AOV Series, features three basic sizes 
of 200, 400 and 800 Ibs. clamping force respectively. Each size may 
be specified with either solid (inset) or channel toggle bars and 
spindle assembly (top). 

Like all Knu-Vise products these powerful new vertical cylinder 
heavy-duty clamps were designed to give outstanding performance 
under the toughest manufacturing conditions. Such features as 
HARDENED AND GROUND BEARING BOLTS... HARD- 
ENED STEEL BUSHINGS .. . SELF-LOCKING NUTS FOR 
“TAKE-UP OF PLAY” .. . TOGGLE BARS MADE FROM 
COLD ROLLED STEEL ... and EASY PARTS REPLACEMENT 
all assure you that when you specify Lapeer’s KNU-VISE PROD- 
UCTS you're “sending a man to do a man’s job.” Write today for 
complete information. 






AOVS-800 (HD) 
1/6 actual size 


Manufacturers of over 150 mnaaiéte of rrenamssntind and air 


KNU-VISE 
PRODUCTS 


3070 DAVISON ROAD 
LAPEER, MICHIGAN 


ne csemnanod be and sowed 





WESTERN D x PECK and Lewis CORPORATI ON 
4436 Long Seosn Ave., Los Angeles 58, Calif., ADams 3-7146 
nee ~ HIGGINSON yy a LTo. 

1131 Pettit Road, Burlington, Onta: 
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EIGHT 
STANDARD 


TYPES 
IN STOCK 


‘permanent 
holding power! 


Seldom does a fastening device give such 
utstanding holding strength in so short a 
time. Machine or hand fed, Driv-Lok pins are 
amazingly simple to insert. Just drive them 
in. No reaming, peening, aligning, threading 
or twisting necessary. 
The result is a fastening job that will not let 
go, regardless of shock or vibration. Driv-Lok 
pins are available in 8 standard types plus a 
wide variety of specials. 
If you want a fastening job that is fast and 
permanent, contact Driv-Lok. Send for your 
free catalog and samples today. 


DRIV- LOK SA 
731 Park Avenue, Sycamore 3, Illinois 
Use postpaid card. Circle No. 297 
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EVERY KIND, 
SHAPE, SIZE 


COTTER 
PIN 








for any specific purpose 
or general mechanical 
use is manufactured by 





Western Wire makes the 

largest and most complete line 
of cotter pins in the U.S. 

WW Cotter Pins are consistently 
accurate even in complicated 
shapes — designed and 
produced in strict accordance 
to specifications. 


Write for prices and 
samples too, if wanted. 


Use postpaid 


card. Circle No. 298 











The Only 
Blind Fastener 
Which Grips Any Material 
From 0°’ To 3” Thick 





EASY TO INSTALL 


insert anchor 
into hole. Needs 
only %%" expan- 
sion space. 


Run in screw to 
co!!apse spider 
anchor backing 

2 by exerting pull 
on threads. 


Anchor now is 





JACK NUT 


SCREW ANCHOR 





Cuts cost, speeds assembly, solves 
hitherto impossible fastening problems. Can 
be used as a rivet and/or blind fastener. It's 
versatile, easy to use and no special tools are 
needed. 


The only blind fastener with threads which 
grips any material from 0” to 44” thick. Needs 
only %” expansion space. Allows holes to be 
fashioned before, during or after fabrication. 
Hole size is not critical and special type of hole 
is not necessary. 


Made of quality steel, cadmium-plated. Grips 
evenly on rough as well as smooth surfaces. 
Provides vibration-proof assembly. Weight- 
carrying capacity is limited in most cases only 
by strength of the material in which used. 
Sold By Wholesale Hardware, Electrical 
Wholesale & Industrial Supply Distributors 


ss MOLLY CORP. 


230) N. Sth St., Reading, Pa. 
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installed and 
3 ready to receive 
attachment 
screw. 
Cc 
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“8-32 ond 10-32 threads available 
*"10-24 and 12-24 threads available 


U.S.A. Pat. No. 2,964,989 Also available in brass and stainless steel 




























A 
VITAL FASTENERS-—rivets, nails, screws, pins; 
threaded, shouldered, drilled, close 
tolerance, AN specs, special alloys. 
The fastener itself is often a minor 
part of your assembly cost. If a Hassall 
Job-Designed rivet can reduce assem- 
bly time, meet re-design demands 
quickly and make joining simpler, lower 
costs will result. 


VITAL METAL PARTS—shafts, axles, studs, spacers, 
stops, hinges, clutch rollers and thou- 
sands of vital component items. All 
available from the limitless possibil ‘ies 
of cold forming, the technique that 
moves, rather than removes, valuable 
metal; no chips, no waste. 

Our catalog illustrates the variety of 
shapes and sizes available to you when 
the need arises for vital fasteners and 
parts. 

We offer design and material selec- 
tion assistance. Send sketch and/or 
samples. 


Write for latest catalog. 


JOHN HASSALL, INC. 


Cantiague Road 
Westbury, Long Island, N.Y. 
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NYLOK makes any threaded joint 
reliably self-locking. 





Any shape, any size, any material, male or female.. 
if it’s a threaded joint, it can be made to: 


LOCK . . . against conditions of vibration and shock 
SEAL .. . against fluid leakage along the threads 


ADJUST . . . prevailing torque keeps it exactly where you 
wrench it . . . without being seated 


How? Through the application of the patented principle of 
Nylok fasteners which makes it possible to achieve the 
torque you desire... together with the ability of Nylok 
engineers to adapt this principle to solve any problem of 
loosening in a threaded joint. 

Your product...and your reputation... suffer with 
every loosened fastener. The best and most economical 
insurance against malfunction caused by fastener loosening 
is a Nylok engineered fastener. Billions of them are now 
in service in thousands of applications ranging from eye- 
glass temple screws to missile nose cones. MIL-F-18240A 
(ASG) states that Nylok fasteners are “intended for use 
in place of lock-wired bolts and screws”. 

If it has threads . . . Nylok will turn any “loosener” into 
a reliable fastener. Nylok invites your toughest problems. 
We will pelletize your parts or furnish you with complete 
special or standard parts to meet your requirements. Send 
us your problems or call in your Nylok representative and 
give him the details. 

SEND FOR SAMPLES: Describe your application and 
our fastener specialists will analyze your problem and rec- 
ommend a solution and they'll send you samples of 
Nylok fasteners. Write to Dept. N1-210. mms 












FREE DESIGN DATA: 


Circle the indicated number on the 
Reader Service Card, and we'll send 
you a copy of our 24-page catalog, 
giving complete, basic product and 
application data. 
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Stack-u-Vest containers 
make “CENTS” in every 
handling system 









PATENTED 
2,823,628 
2,623,829 














. Matching covers for clean storage 

. Pans nest... for minimum storage space 

. Pans stack securely for multiple handling and safe, 
high storage 

. Matching dollies for rapid, easy movement 






> WNre 





Write for brochure on complete line. Also ask for 
information on Lewis Woven Wood-and-Wire Con- 
tainers, Plastibox Assembly Bins and Mounting 
Accessories, and PolyLewton Food Handling Pans. 






G. B. 





id COMPANY 


210 Mentgomery Street + Watertown, Wisconsin 
Use postpaid card. Circle No. 302 




















12ARMSTRONG 







































need never be replaced. *“ARMSTRONG” on these extra weavy 
aoe Ss guarantees: advanced design, ag quality and oury satcners eocnste 


Extra heavy duty “50” Series ARMSTRONG ratchets 
(see right) in 1’, “, a oe ‘%” square drive sizes. 
Our General Catalog 700, gives complete information on 
these and approximately 5500 other ARMSTRONG tools. 
Your local ARMSTRONG Distributors will supply you 
a Catalog and demonstrate the new ratchets. — 
don't know who he is, write us for his name. 



















Deen RENCH SETS 


===) ARMSTRONG BROS. TOOL co. 


V 5203 W. ARMSTRONG AVE. . CHICAGO 46, ILLINOIS 
Use postpaid card. Circle No. 303 
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ONE LAST WORD 


Modernization :“Continuing Improvement’ at Work 





odernization is too often con- 

sidered as merely costly pills 
to be taken by the handful when 
sickness strikes or as a result of a 
snake bite. Usually it is not con- 
sidered as a continuing program but 
as a separate and monumental proj- 
ect; not as a way of business, but as 


a last resort measure; not as a part 
of our industrial scheme like pro- 
duction, engineering and sales, but 
as an undertaking which is aloof 
from the day-to-day operations and 
is labeled and boxed with such High 
Policy matters as Mergers, Foreign 
Operations, and Acquisitions. 

In too many minds, Moderniza- 
tion and Much Money go hand in 
hand, and thus are best left to the 
huge steel, electrical and automobile 
complexes who can afford (?) to 
spend hundreds of millions of dol- 
lars. The very word Modernization 
may frighten the average business 
man, causing the blood to leave his 
face. And yet, what exactly is Mod- 
ernization if it isn’t Continuing Im- 
provement on a day-by-day basis 
in every department, at every level 
from top to bottom? Do we need to 
say, “We must modernize the assem- 
bly line in Department 52”, when we 
really mean that we must improve 
our assembly methods to bring costs 
down. If we think in terms cf Im- 
provement o: line or method or 
process we we.! get much farther 
and accormpish more than if we 
were to max» a Modernization Pro- 
ject out of © 

Whi: really is the point of Mod- 
ernization or Improvement if not 
to reduce the cost of manufacturing, 
increase productivity, raise profit 
levels, and increase the salability of 
products? Are we not basically try- 
ing to manufacture better and more 


economically for a more favorable 
profit picture? 
e Project improvement is mod- 
ernization. 
e Cost reduction is moderniza- 
tion. 
e Increased production is mod- 
ernization. 
e And higher profits are the 
results of such improvements! 
One last aspect of this problem 
must be tackled: Is Modernization 
or Continuing Improvement neces- 
sary? Not for the man who wants 
to go out of business, for the man 
who wants to stop growing, for the 
man who likes a reduced income, 
for the tired man who is afraid of 
his responsibilities and will sell the 
joint to a go-getting competitior. 
But it is a life and death matter 
to the businessman who needs to 
grow and improve his profit posi- 
tion, for the man who sees farther 
than his immediate shop and realizes 
that this is part of America’s growth 
and future and America’s strength. 
He does not worry about Moderni- 
zation as such (even though the 
word might frighten him), but asks 
of himself and his men, “What Im- 
provement ideas this week; what 
cost-cutting schemes; what produc- 
tion betterments; what’s new that we 
must have to increase our profit 
situation?” 
That’s Continuing Improvement, 
or Modernization, if you will, at its 
best! 


bic Go Sshlecodad 


Vice President 


Assembly & Fastener Engineering 
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The “Safari” is the first battery-operated television 
set to reach the market. This truly is a light-weight, 
miniaturized step forward in the television industry. 


Philco’s advanced research and engineering puts television 
on a “view as you go” basis. Judson L. Thomson Mfg. Co. 
. ++ pioneer in rivets and riveting machines since 1885... 
salutes one of its best known customers for this notable 
achievement. 


Why use Thomson Rivets? Value analysis proves that 
rivets belong in product-improvement and cost-reduction 
programs. No other permanent fastening method can match 
the combination of fastening strength, assembly speed and 
inspection ease inherent in riveting. From first cost to last, 
it rates first consideration. 


Judson L. Thomson Mfg. Co., with seventy-five years’ ex- 
perience in engineering rivets and machines to new or 
existing product demands, offers a plus no other source 
can top. More than 8000 rivet specifications and more than 
200 machine models assure ready answers to your fasten- 
ing problems. 


For help in selecting the right rivet and machine, 
call the Thomson Fastening man in your area. He’s listed 


846 


a” 
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When Philco makes a “Safari”... 


THOMSON RIVETS 


are there! 









in the Yellow Pages of your phone book. 
In the meantime, you’ll want Thomson’s 
new handbook in your files for day to 
day reference. The coupon below, at- 
tached to your company’s letterhead, will 
bring it to you by return mail. 





Judson L THOMSON Mfg. Co 
wyer Road 


WALTHAM 54, MASSACHUSETTS 











@ Please rush your new handbook **Cost-Cutting Facts about Fastening with Rivets."* 
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Use postpaid card. Circle No. 202 





STANDARD SCREW 
REPLACES MOST 
THREAD-CUTTING AND 
THREAD-FORMING SCREWS 


TAPPING SCREW 


with Low drive torque... 


HIGH strip torque 


Square point provides 4 points of contact + Starts straighter - Offers chip-free 
driving + Low drive torque with high strip torque - Resists vibration . . . won't 
loosen » Uses same lead hole - Replaces most types of thread-cutting and 
thread-forming screws . .. simplifies inventory . . . assures better price break. 
Available in standard head styles, finishes and sizes ... for unlimited 
applications « Compare features, tests, advantages and prices... 
You'll buy TYPE “S” tapping screws! 
Write for complete information. 


We] Nationa Lock 


INDUSTRIAL HARDWARE DIVISION + NATIONAL LOCK COMPANY + ROCKFORD, ILLINOIS 
international Division . 13 &. 40th St. New York, N.Y. ° Cabie: ARLAB 
CABINET HAROWARE + LOCKS +« PLASTICS + FASTENERS + APPLIANCE HARDWARE... ALL FROM ONE SOURCE 


Use postpaid card. Circle No. 203 





